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FOREWORD

Reported herein are results of work performed by the Lockheed-Georgia
Company on Contract No. F33615-75-C-3111, "Underload Effects on
Spectrum Crack Growth". The effort was sponsored by the Air Force
Flight Dynamics Laboratory as part of the "Advanced Metallic Struc-
tures - Advanced Development Progranm" (AMS-ADP), Project No. 486U.
Mr. Robert Engle of AFFDL/FBE was the Air Force Project Engineer.

The Lockheed Project Engineer was W. M. McGee of the Structures and
Materials Laboratory. Analytical work was performed by Dr. T. M. Hsu.
The experimental evaluations were accomplished by F. L. Amend who was
agsisted by R. I. Prescott and L. T. Reynolds. This is Volume II of
the final technical report and contains tabulations of basic data
generated during the experimental evaluations performed over the period
of July 1975 - October 1976.
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SUMMARY

An experimental and analytical investigation was performed under

Contract No. F33615-75-C~3111 to characterize the effects of under-

loads on crack growth and to evaluate current crack growth retardation
models for predicting underload effects. This is Volume II of the final
technical report and contains tabulations of basic data collected during
the experimental portion of the program. Data tabulations are presented
for approximately 200 different variables evaluated on specimens from a
single heat of 2219-T851 aluwinum alloy plate. The 200 variables repre-
sented combinations of different load classes and stress intensity factor
parameters. Load classes evaluated were tension-tension, tension-zero,
zero-tension, tension-compression and compression-tension. ©Stress intensity
factor parameters varied for each load class were the overload stress
intensity factor ratio, constant amplitude stress intensity factor ratio
and the underload stress intensity factor ratio. The maximum of the
constant amplitude stress intensity factor was also a variable. Data
tabulations are also presented for limited evaluations on hold times in

tension and coumpression.

Volume I contains analytical predictions and data correlations for the
same variables evaluated experimentally. Predictions were made using
three current crack growth retardation models in generalized forwm;

namely the Wheeler model, Willenborg model and closure wmodel. The models
were evaluated to determine prediction sensitivity for variances in over-~
load shut-off ratio, stress intensity factor threshold and overload
affected zone size formulations. A4lso evaluated, was prediction
sengitivity associated with different crack growth rate equations for

the 2219-T851 aluminum alloy.
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SECTION I
INTRODUCTION

Analytical methodology to predict subcritical crack growth in aerospace
structures subjected to complex loading is an essential element in the overall
fracture control program currently being applied on fracture critical structures.
Current analytical methods for complex loading are not precise; however, con-
siderable effort has, and is, being directed toward a better understanding of
the crack growth process. From such efforts will evolve improved analytical
modeling of fatigue crack behavior. Within the current state of technology,

an unconservative or conservative crack growth prediction is possible depending
upon the analysis methodology selected for a particular load profile. Conse-~
quently, current methods must be judiciously applied and substantiated by ade-
quate testing. Eventually, unconservatism must be eliminated for reasons of
safety and structural life, and over-conservatism Bust be eliminated since it
integrates throughout the entire design process to adversely effect total

performance.

It is generally agreed that linear analysis produces acceptable crack growth
predictions for constant amplitude loading provided an adequate data base is
available, a valid stress intensity factor solution is available, and environ-
mental variations are excluded. The introduction of a high load, however,
retards subsequent crack growth to the extent that use of linear analysis
without considering load interaction effects is precluded. Considerable data
are available characterizing this retardation effect, and several retardation
models have been developed for predicting the overload effects on subsequent
crack growth rate. Limited data are available which show that this retardation
effect is reduced when the high load is followed by a compressive load or
underload. The current retardation models account for the beneficial effects
produced by overload conditions, but most models do not consider a reduction

in these beneficial effects when underloads are included. Further characteri-
zation of the underload effect and its interaction with overloads was necessary
to identify controlling parameters which will guide future development of
analytical methods to more accurately predict crack growth under complex loading.

This program represents an experimental and analytical investigation to charac-
terize crack growth behavior associated with underloads and their interaction
with overloads. The experimental effort encompassed approximately 200 variables

which represented combinations of load profile classes and stress intensity



factor parameters. All experimental evaluations were performed on specimens

from a single heat of 2219-T851 aluminum alloy plate. Analytical predictions
were made for the same variables evaluated experimentally. Predictions were
made using three current retardation models in generalized form, and these pre-
dictions were correlated with the experimental data. Sensitivities of the models
to such parameters as overload shut-off ratio, stress intensity factor threshold

and overload affected zone size formulations were evaluated.



SECTION II
EXPERIMENTAL PROGRAM

General - Volume I contains coumplete details of the experimental evaluations;
however, essential elements are briefly covered in the following sections to pro-
vide a general understanding of the program and data tabulations. For complete

details, Volume I must also be consulted.

Load Clasgifications and Stress Intensity Factor Parameters

Seven different load classes were evaluated as illustrated in Figure 1. Note
that three different sequences were contained in the tension-tension class.
These were illustrated in terms of stress intensity factor, K, since testing was
performed under quasi-constant K conditions as later described. Definitions of
the stress intensity factor parameters evaluated are contained in Figure 2. The

bagic program for K, constant at 10 XSI v In. is shown in Figure 3 and represents

2
combinations of load classes and stress intensity factor parameters. Parameters
evaluated for K2=7.78 KSIy In. and 14 KSI/In. are shown in Figures 4 and 5,
respectively. Conditions evaluated to determine hold time effects are defined

in Figure 6.

Material and Specimens -~ All experimental evaluations were performed on specimens

machined from 2219-T851 aluminum alloy plates having a nominal thickness of 5/8-inch.
All test specimens were the center crack configuration shown in Figure 7. The

test section of each specimen was polished to enhance crack tip detection, and

one surface was prepared with a grill against which to reference subsequent crack
length measurements, Pitch of the grill was approximately 0.010 inch, and exact

value was determined for each specimen using a toolmaker's microscope.

Testing Procedures - All testing was performed in ambient temperature desiccated

air. Where compressive loading was required, Teflon lined lateral support bars
were employed to prevent specimen buckling. Two identical electro-~hydraulic servo
controlled test systems manufactured by MTS Systems Corporation were employed.

The test systems were programmed and controlled by digital computers. ILoad form
was sinusuidal at a frequency of 12 cycles per second for the constant amplitude

cycles; however, a much slower rate was used for the overload and underload cycles.

Each test system computer was programmed to accept desired stress intensity values

as input, compute corresponding loads using the stress intensity factor equation




for a finite width center cracked plate, and then apply these loads to the
specimen. Periodically during test, crack length measurements were made by
microscopically observing the crack tip against the grill. The computer was
supplied these measurements, and loads were automatically reduced in accordance
with the stress intensity factor equation. In this manner testing was accom=-
plished under quasi-constant K conditions, and crack length data were updated

at intervals necessary to maintain desired K values within one percent.

In evaluating each of the previously defined variables, constant amplitude cy-
cling was initially performed using the appropriate R and K2 values. This was
continued while collecting data until it was assured that a constant growth rate
had been reached. The desired overload~underload cycle was then applied followed
by the previously applied constant amplitude condition. During this constant
amplitude cycling, crack length and cycle data were periodically recorded until

it was assured that the previous constant amplitude growth rate had been reached.
From these data, the nuwber of delay cycles, ND' produced by the overload-underload
cycle and the associated affected zone size, a*, were determined. These retarda-
tion parameters are defined in Figure 8. Except for cases producing a large number
of delay cycles and hold tiwe evaluations, at least three data runs were usually
made. For those data runs, crack length measurements were made at the same cycle

increments, established based on a preliminary run, which allowed data averaging.

In performing the experimental evaluations, the overload ratio, S, was increased
by 0.5 increments until shut-off was reached. Additional tests were then per-
formed at intermediate values of S to zero-in on the overload shut-off ratio to
within O0.1. In determining overload shut-off ratio, cycling was performed until
it was assured that crack growth rate was less than 10—9 inch per cycle which

corresponds to threshold growth rate from basic da/dN data.

Data Tabulations - In addition to controlling the tests, the computers were also

used to store, reduce and output tabular data. Data tabulations in this report
are copies of the computer output. Each data tabulation is comprised of three
parts; incremental data for each run, average crack length referenced to the
midpoint of the cycle increment and average crack length referenced to the
cycle increment at time of wmeasurement. Typical data representative of these

three parts are shown in Figures 9, 10 and 11, respectively. Notes of explana-



tion are also included in these figures. Where more than one run was made, the
tabulated incremental data represent all measurement increments. In most cases
more incremental data than tabulated were collected for cases where only one run
was made. More incremental data were collected for those cases to insure that
the desired quasi-constant K conditions were maintained; however, the computer
program allowed combining data increments to prevent extremely long data tabula-
tions. As the overload shut off ratio was approached, both crack tips did not
always recover at the same rate which produced an eccentric crack. When this
occurred, testing was terminated before the difference in far field correction
factors for the symmetric crack and eccentric crack invalidated quasi-constant
K conditions. The resulting data were subsequently reduced to reflect growth of

only one crack tip. Where this was done, it was noted on the data tabulation.

The data tabulations are organized by load class as follows:

LOAD CLASS TABLES
Tension-Tension, K2=10 1-29
Tension-Tenzion, K2=7.78 and Ké=l4 30-41
Tension-Zero, K,=10 42-63%
Tension-Zero, K2=7.78 and K2=14 64-78
Zero-Tension, K2=10 79~8T7
Compression~Tension, K2=1O 88-102
Compression-Tension, K2=7.78 and K2=14 103-113
Tension-Compression, K2=10 114-151
Tension-Compression, K2=7.78 and K2=14 152-178
Tension-Compression, K2=10 and K5= =T.5 179-195
Tension-Tension, Hold Time 196-220
Tension-Compression, Hold Time 221-237

Within the tabulations for each load class, data are organized with respect to

increasing overload ratio, S. All values of K are in KSIy/ In.

Data Summary and Limitations ~ Where delay rather than shut-off was obtained,

the data tabulations were used to determine the number of delay cycles, ND, and
overload affected zone size, a¥*, Average data referenced to the midpoints of

measurement increments, illustrated in Figure 10, were used in these determinations.




For the data shown in Figure 10, the crack was considered to have reached con=
stant rate at increment 14. This increment corresponds to 56,000 delay cycles
and an affected zone size of 0.0144 inch. Data obtained in this manner are con-
tained in Figures 12 through 23 for the various load classes and stress intensity

factor parameters evaluated.

Based on fractographic evaluations, stable tear occurred during the overload
cycle for cases where K1 exceeded 30 KSI\/EH: Data for those cases contain the
stable tear crack extension which should be considered in their use. This data

limitation applies only to tension-compression evaluations in Figures 19 and 20.
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FIGURE 2. SUMMARY OF STRESS INTENSITY FACTOR PARAMETERS
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EFFECTS OF UNDERLOADS ON CRACK GROWTH OF doan CLASS
2219-T851 ALUMINUM ALLOY PLATE IN ROOM o
TEMPERATURE DESICCATED AIR T SEE FreuRE L

SPECIMEN NO. 5-L-17,(COMPRESSION-TENSION )

E‘=12HZ’ K2=10, R=015, U = -1’ S‘Zy
¢

Y
STRESS /NFENSITY FAc7oR

T ows FRRAMIETERS, SEE £/ SURE £

@ cycLESY (DELTA CYCLES) "Da/DN

CONSTGNT ANIIL1TLIE

A3 =428 i~veH, CVCLE TNCREMELT S, AN,
2 Lokdow/nG
FoR EAcH Cycl€ OVELLORD - YN DERLOAD
TNCREMENT, AN eveeE
INCREMENTAL
r= A ey,
ce el
2N 3 CycLE
CRUN Ng. 1
B.8604 G.GZ14 20030 1828 1.40 E-6
B.8618 B.8615 38220 16238 8.75 E-8
B.8618 B.6200 46000 8250 B 00 E+2
B.8618 B.00C0 54060 8000 B33 E+0
B.8627 B.9%09 582082 L4go o 2.1¢0 E-7
8.8635 B.2208 62033 4009 2,19 E-7
B.8644 0.3548 64330 2887 - 4.20 E=7
B.8646 B.0033 66330 2008 1 40 E=17
B.8649 2.2203 680200 2000 1.40 E-T7
B.8655 B-0206 78020 2630 2.88 E-7
3.8663 B.0228 72030 2037 4020 E-7
B.8677 B.0014 74090 20062 7.60 E-7
B.8694 2.0017 76000 2029 840 E-7
B.8714 2.0020 78000 20080 9.87 E-7
B.8736 B.0022 80000 2030 1.12 E=6
B.8761 G.0825 82600 2007 1426 E-6
B.8798 B.0335 84BD0 2080 1.82 E-6
B.8831 B.8834 86020 2030 1.68 E-6
B.8859 B.0028 88030 2000 1.4 E-6
2.8890 2.0831 000% 3 2080 154 E~6

FIGURE 9 ~ TYPICAL INCREMENTAL DATA
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RUN N@.

B.9158
B.9153
@+9159
Be9164
g.91¢7
B.9170
g.9176
Be9190
Ge9204
@.9223
g.9251
B.9279
6.9293
3.9330
B.9360
2.9391
B.9422
B+9450
d.9478
B.9506

r=2

2

2.0006
B.0003
B.0006
B.00086
G.0083
0.8003
B.0236
B.8314
G004
B.0020
p.o328
G.0028
B.0014
2.0036
B.0031

G.0031

B.00831

B.00228
B.0028
g.0028

r=3:#/

(RUN NZ. 3)

Be.S624
@+9635
2.9638
Be9646
@e2649
B.9649
B.9652
B3.9654
B+9660
B.9682
849696
B+9716
B.9741
B+9789
B.9825
B.9856
2.9884
B.9909
B.9929
B.9954

2.0088
Be.0311
B.C003
Z.C00A8
2.2203
0000
Z.00803
22233
B0B26
P.B022
GedZ1 4
B.0014
B.0031
0.0048
B.06236
g.0031
g.0228
G.0925
3020
G.00825

1090602
125000
1332080
141000
145500
149690
151039
153000
155029
157060
159008
161228
163000
1650080
167080
169009
171039
173020
175608
177020

186300
2026048
21060006
218380
222000
226020
228000
230320
23208006
234500
2369008
2380003
240030
2. 2000
24 42030
2L 6000
248000
250620
252000
254200

1800
16000
8008
8002
4000
40200
2000
2008
2000
2089
2288
2069
2000
2000
2a0ad
2000
2000
2000
2008
2083

1807
16000
8022
AN
4000
4000
20092
20882
2008
2000
2209
2060
2800
20060
2080
2000
2000
2003
2000
egse

FIGURE 9 - (cont'd) TYPICAL INCREMENTAL DATA
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5.60
1.75
T80
7.00
700
T80
2.80
700
7088
980
1 .40
1e40
7.00
1.82
1.54
1+54
1.54
1.40
1.40
1.40

B.40
T80
3.58
1.05
7.00
BeBQ
1440
1.40
2+80
fel12
703
T30
154
238
1.82
1.54
1440
1.26
9.80
1.26

LI R |
RN

: lq:mtnhxmt?pjmtnpzm
OO ~3~3~0R @@

mmmmt:!mmmm

1+t

: t:xmmmmmmm
NNV TN ®-2® O

[ 2 |

mmmmm:?mmmmmm

¢



s (s

2l
=

f I-
DATA AN). 4 Y (AN
" TNCIREMIENT, . e é( 2#/
z A= |

AVERAGE VALUESJAT MIDPOINT OF READING INCREMENT

(D (e M (for_cvoLsd)

1 9.33 E=~7 520

2 583 E=-38 Do 6514 9280

3 3.50 E-§ J.0320 210062

4 5.83 E-8 B.0224 20030

5 l1el7 E-7 0029 350060

6 933 E-8 G.2033 39200

7 289 E~7 Z.2038 420308

8 327 E-T7 B.0044 44208

9 373 E~-17 B.3351 46823

10 793 E-~7 D.0362 483029

11 S.40 E-7 G007 520890

12 9.33 E-T7 BeB297 52289

13 183 E-6 Bs2116 54906

14 1«73 E-6 DeBlUly 56330

15 1e49 E-6 BeBiT76 582806

16 145 E-6 B.8205 63008

17 1.59 E-6 2.0236 62080

18 1.45 E~6 B.0266 64390

19 1.26 E-6 B.0293 667300

29 1.40 E-6 2.0320 68009
IT-1 K £

LS ! Ad)
Z;}) (a8) J+=5 /(
R £~ k4 2R hat

4'_3, vel r:)

FIGURE 10 - AVERAGE DATA FOR THREE RUNS IN FIGURE 9 REFERENCED
TO MIDPOINTS OF MEASUREMENT INCREMENTS
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z , £
Z %/_(__A__jl)’iﬂ
L3/ s
2%%ﬁ£5?5u7 ;S?ikgAé)
Z :

AVERAGE VALUZS| AT END OF READING/INCREMENT

(EGT CYCLES

TOT CRACK
I G.0000 1920
2 3.6619 17000
3 g.0922 25007
4 g.0826 33000
5 0.0231 37000
6 0.0335 41000
7 G.0941 43239
8 G.0047 45009
9 G.3255 47650
10 G.0670 49898
11 8.0687 51007
12 B.0106 530002
13 G.2126 55890
14 G.0161 57330
15 @.0191 59084
16 8.9220 61000
17 3.0251 63200
18 0.0280 65030
19 0.0306 672973
20 0.0334 69200

FIGURE 11 - AVERAGE DATA FOR THREE RUNS IN FIGURE 9 REFERENCED
TO POINTS OF MEASUREMENT
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Specimen

No. 5 R AK Ue K Ko | K3 | K5 No | a*, inch
2-1-7 .0 | o.l 9 -67 ] 10 10 | -15 0 0
2-1-7 1.0 | 0.5 5 -67 | 10 10 5 -I5 0 0
4-L-14 1.5 | o.l 9 0| 15 10 | -15 4500 0.017
4-L-14 1.5 | o4 9 2.0 | 15 10 | -7.5 | 4500 0.016
6-1-3 1.5 | 0.3 7 -1.0 5 10 3 -15 5500 0.0l5
6-1-3 1.5 | 0.3 7 2.0 | 15 10 3 7.5 | 6500 0.017
2-1-12 1.5 | 0.5 5 -1.0 5 10 5 -I5 6000 0.007
5.1-2 1.5 | 0.5 5 2.0 | 15 10 5 -7.5 | 6000 0.007
2-1-7 2.0 | o.l 9 -1.0 20 10 | -20 14000 | 0.048
2-L-7 2.0 | 0.l 9 2.0 | 20 10 | -10 16000 | 0.050
3-1-3 2.0 | 0.3 7 -1.0 20 10 3 -20 12000 | 0.029
5-1-17 2.0 | 0.3 7 2.0 | 20 10 3 -10 14000 | 0.026
I-L-19 2.0 | 0.5 5 -1.0 20 10 5 -20 12000 | 0.012
3-1-18 2.0 | 0.5 5 2.0 | 20 10 5 -10 16000 | 0.013
4-L-14 2.5 | o.l 9 -1.0 25 10 | -25 26000 | 0.05I
6-L-13 2.5 | o.l 9 2.0 | 25 10 | -12.5 | 29000 | 0.056
I-L-19 2.5 | 0.3 7 -1.0 25 10 3 -25 28000 | 0.057
6-1-12 2.5 | 0.3 7 2.0 | 25 10 3 -12.5 | 26000 | 0.050
[-L-19 2.5 | 0.5 5 -1.0 25 10 5 -25 24000 | 0.015
6-L-12 2.5 | 0.5 5 2.0 | 25 10 5 -12.5 | 37000 | 0.023
4-L-11 3.0 | 0.l 9 -1.0 30 10 | -30 5000 | 0.103
2-L-12 3.0 | o.l 9 2.0 | 30 10 I -15 83000 | 0.09!
4-L-11 3.0 | 0.3 7 -1.0 30 10 3 -30 66000 | 0.077
5-1-7 3.0 | 0.3 7 2.0 | 30 10 3 -15 88000 | 0.090
5-1-7 3.0 | 0.5 5 -1.0 30 10 5 -30 60000 | 0.04l
5-L-14 3.0 | 0.5 5 2.0 | 30 10 5 -15 11000 | 0.043
3-L-7 3.5 | 0.l 9 -1.0 35 10 ! -35 16000 | 0.174
3-L-7 3.5 | 0. 9 2.0 | 35 10 l -17.5 | 251000 | 0.127 ()
6-L-15 3.5 | 0.3 7 -1.0 35 10 3 -35 oo | 0.169
2-1-3 3.5 | 0.3 7 2.0 | 35 10 3 -17.5 | 272000 | o.210 (1)
6-L-15 3.5 | 0.5 5 -1.0 35 10 5 -35 147000 | 0.096 (1)
2-L-3 3.5 | 0.5 5 2.0 | 35 10 5 -17.5 | 635000 | 0.26l
2-L-17 4.0 | o.l 9 -1.0 40 10 | -40 95000 | 0.206
I-L-5 4.0 | o. 9 2.0 | 40 10 ! -20 187000 | 0.32I
5-1-2| 4.0 | 0.3 7 -1.0 40 10 3 -40 165000 | 0.224 (1)
5-1-21 4.0 | 0.3 7 2.0 | 40 10 3 -20 707000 | 0.319 ()
5-1-2| 4.0 | 0.5 5 -1.0 40 10 5 -40 326000 | 0.240
2-1-6 4.0 | 0.5 5 2.0 | 40 10 5 -20 1430000 | 0.303 ()

FIGURE 19.

(1) Data for one crack tip.

RETARDATION PARAMETER DATA FOR 2219-T851 ALUMINUM ALLOY PLATE IN

ROOM TEMPERATURE DESICCATED AIR FOR TENSION-COMPRESSION LOAD CLASS -

K2=10
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HOLD TIME EFFECTS

Specimen K K K K Time K,

No. S R aK U I 2 3 4 Hours ' ND a*, Inch
6-1-14 2.0 0.1 9 20 20 10 | | 0 16000 0.042
6-L-14 2.0 0.l 9 20 20 10 | | 0.0014 16000 0.033
6-L-14 2.0 0.l 9 20 20 10 | | 0.25 22000 0.042
6-L-14 2.0 0.l 9 20 20 10 | | 1.0 22000 0.035
5-1-1 2.0 0.1 9 20 20 10 | | 24 28000 0.038
6-L-14 2.5 0.1 0 25 25 10 | | 0 43000 0.043
6-L-14 2.5 0.l 9 25 25 10 | | 0.25 70000 0.044
6-1-14 2.5 0.1 9 25 25 10 | i 1.0 89000 0.029
6~1-14 2.5 0.1 9 25 25 10 | | 4.0 102000 0.048 (I}
2-1-6 2.5 0.1 9 25 25 10 | | 24 127000 0.032
2-L-4 2.57 1 0.13 6.78 20 25,7 17.78 | | 0 72000 0.027
2-1-4 2.57 1 0.13 6.78 20 25.717.78 | | 0.25 102000 0.017 ()
2-1-4 2.57 1 0,13 6.78 20 25.717.78 | | .0 106000 0.0i8 )
2-1-4 2.57 | 0.13 6.78 20 25.717.78 | | 4.0 138000 0.015 ()
2-1-4 2.57 1 0.13 6.78 20 25,717.78 | | 24 78000 0.019 (1)
5-L-I1 2.0 0.5 5 20 20 10 5 | 0 24000 0.0l4
5-L-11 2.0 0.5 5 20 20 10 5 | 0.25 48000 0.017
5-L-1l 2.0 0.5 5 20 20 10 5 | 1.0 42000 0.021
5-1-11 2.0 0.5 5 20 20 10 5 | 4.0 52000 0.018
5-L-1 2.0 0.5 5 20 20 10 5 | 24 68000 0.022
3-L-16 2.0 0.5 5 4 20 10 5 5 0 48000 0.016
3-L-16 2.0 0.5 5 4 20 10 5 5 0.25 87000 0.010
3-L-16 2.0 0.5 5 4 20 0 5 5 1.0 103000 0.017
3-L-16 2.0 0.5 5 4 20 10 5 5 4.0 139000 0.029
5-1-11 2.0 0.5 5 4 20 |10 5 5 24 568000 0.012

(I) Data for one crack tip.

FIGURE 22. RETARDATION PARAMETER DATA FOR 2219-T851 ALUMINUM ALLOY PLATE IX
ROOM TEMPERATURE DESICCATED AIR FOR TENSION-TENSION LOAD CLASS =
HOLD TIME EFFECTS
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HOLD TIME EFFECTS

Specimen . . K,

No < R AK Y. K, Ko K3 Ks Tlrpieours > ND a*, Inch
4-L-1 2.0 0.1 9 -0.8 | 20 10 I -25 0 8500 0.029
4-L-| 2.0 0.1 Q -0.8 1 20 10 [ -25 0.25 6500 0.024
4-L-1 2.0 0.1 9 -0.8 | 20 10 [ -25 I.0 7500 0.029
4-1-1 2.0 | 0. 9 -0.6 | 20 10 [ -25 24 8500 0.036
4-1-14 2.5 0.1 9 -1.0 | 25 10 | -25 0 25000 0.051 (H
5-1-11 2.5 0.1 9 -1.0 | 25 to ! -25 0.25 14000 0.04]
5-L-1t 2.5 0.1 ? -1.0 | 25 10 ! -25 1.0 14000 0.040
5-L-1 2.5 0.l 9 -1.0 125 10 ! =25 24 12000 0.038
2-1-6 3.2 0.13 6.78 | -1.0 | 25 7.78 | -25 0 52000 0.024
2-L-6 3.2 0.13 6.78 | -1.0 | 25 7.78 ! -25 0.25 45000 0.042
2-1-6 3.21 1 0.13 6.78 | -1.0 | 25 7.78 I -25 1.0 40000 0.042
2-L-6 3.2 0.13 6.78 | -1,0 | 25 7.78 ! -25 24 54000 0.057
I-1-19 2.5 0.5 5 -1.0 | 25 10 5 -25 0 24000 0.015 ()
4-L-| 2.5 0.5 5 -1.0 | 25 10 5 -25 0.25 24000 0.016
4-1 -1 2.5 0.5 5 -1.0 | 25 10 5 -25 1.0 24000 0.016
4-L-1 2.5 0.5 5 -1.0 | 25 10 5 -25 24 24000 0.026
é-1-13 2.5 | 0. 9 -2.0 | 25 10 I -12.5 0 29000 0.056 (I)
1-L~-9 2.5 0.1 9 -2.0 | 25 10 l -12.5 0.25 24000 0.050
[-L-9 2.5 0.1 9 -2.0 | 25 to I -12.5 1.0 22000 0.053
I-L-9 2.5 0.1 ? -2.0 | 25 10 ! -12.5 24 20000 0.060

{1 Dota from basic program .,

FIGURE 23. RETARDATION PARAMETER DATA FOR 2219-T851 ALUMINUM ALLOY PLATE IN
ROOM TEMPERATURE DESICCATED AIR FOR TENSION-COMPRESSION LOAD CLASS -
HOLD TIME EFFRCTS
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Data Tabulations for Tension-Tension Load Class,

K2=10 KST /In.
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F=12Hz, K2=10, R=0.3, U=6.67 S=1.0

A
RUN NO.

@.5813
ge5841
P.5880
B+5914
0.5947
ge5992
B 6014
Pe6054
RUN NO.

D«60693
g.6126
86166
26199
@s6233
g 6272
g.6306
Be6339
RUN NO.

6373
G 6406
B 6434
G644
@e6507
g 6530
Ge 6563
Ge 6597

TABLE 3

EFFECTS OF UNDERLCADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 1-1~10, TENSION-TENSION

DELTA A
1

g.0028
g.0ue8
@00 39
BeaG34
B ee34
g 6045
g.gpe2
28039

B«0B839
g.0¢34
@.080 39
B.0034
@.38034
@ 0Jd39
P00 34
B.0034

BC034
B 2034
getiges
Be0039
@eep34
g.gg22
B G034
B G634

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/DN
1 3.36 E~6
2 3417 E-6
3 3755 E-6
4 3v55 E-6
5 3736 E-6
6 3¢55 E-6
7 2799 E-6
8 3¢55 E~6

CYCLES DELTA CYCLES DA/ DN
1425¢ 1¢00 2.80 E-6
1525¢ 1066 2.80 E-6
16250 1006 3592 E-6
172508 19¢0 3736 E-6
18250 16¢0¢ 3736 E-¢
19258 1000 4448 E-6
26258 1626 2.24 E-6
21250 1000 392 E-6
2225¢ 1660 392 E~6
23259 1048 3436 E-6
24250 1600 3,92 E-6
25250 10€a 3¢36 E-¢
26250 1809 336 E-6
27250 1eoad 392 E-¢6
28250 1eo0 3+36 E-6
29254 1660 3+36 E-6
38250 1068 3¢36 E-6
31258 1ege 3¢36 E~6
32250 1666 2780 E-6
33250 1600 3<92 E-6
3425¢ 1000 3+36 E-6
35259 1662 2+24 E-6
36250 1006 3.36 E-6
37259 1628 3+36 E-6

TOT CRACK TOT CYCLES
B.0017 560
Pe0ese 1560
2.0083 2500
geg119 3500
Ge0154 4500
p.o188 5500
gsge2l 6500
gepesy 7560

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK

RO DN -

g.0034
0.0066
9.0101
B.0137
0.0171
B e206
@ 8236
g.0272

TOT CYCLES
1000
2000
3000
4000
5008
19193]
7000

<38> 33714)4]



TABLE 2

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-1~10, TENSION-TENSION
F=12Hz, K2=10, R=0.5, U=4.0, S=l1.0

A DELTA A CYCLES DELTA CYCLES DA/ DN
RUN NO. 1
1.5456 0.00834 8750 2000 1.68 E-6
1.5490 0.0034 18759 2000 1.68 E-6
15523 0.0034 12750 200680 1.68 E-6
1.5546 Z.8822 14750 2000 1.12 E-6
15574 €.0228 16750 2000 l.48 E-6
1.5607 2.2034 18758 2009 1.68 E-6
145635 2.0028 20750 2000 140 E-6
RUN NO. 2
1.5669 D.0234 22750 2000 1.68 E-6
1.5691 g.0022 24758 2009 .12 E-6
15719 2.0028 26750 2800 1.42 E-6
1.5747 @.0028 28758 200809 1.42 E-6
15770 @.8022 38750 2000 l1.12 E-6
15798 D.0028 32750 20800 1.42 E-6
1.5826 B.2828 34750 2000 1.40 E-6
RUN NO. 3
1.5848 g.0022 36758 2000 1.12 E-6
1.5878@ B.0022 38759 2090 .12 E-6
1.5893 g.0322 40750 2000 1.12 E-6
t.5921 g.0028 42750 2000 142 E-6
1.5949 @.2028 44750 20032 1.40 E-6
1.5971 g.0022 46750 2000 1.12 E-6
15994 g.8022 48750 2000 1.12 E-6
RUN NO. 4
1.6838 g.gg22 52750 2000 .12 E-6
1.6066 P.0028 54750 2008 1.4 E~-6
1.6100 0.0034 56752 200809 1.68 E-6
1.6134 2.00334 58759 2000 1.68 E-6
1.6162 B.2028 68750 2000 1.40 E-6
1.6190 P.00828 62750 20020 l1.48 E-6
t.6212 g.0022 64750 2028 l1e12 E-6

323




TABLE 2 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
! 1.48 E-6 B.6014 1020
2 1.33 E-6 B.0041 3002
3 1.47 E-6 2.0069 5080
4 1.48 E-6 B.8098 70808
5 1.33 E-6 B.0125 9308
6 1.48 E-6 2.0153 116060
7 1.26 E-6 6.8179 13680

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 p.8028 2000
2 2.0855 4900
3 B.0084 6002
4 B.2112 8030
5 B.8139 10229
6 g.0167 12000
7 g.0192 14000

STOP AT LINE 799

READY
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RUN NO.

1.1211
1.1234
1{1256
112982
1.1323
1.1357
1.1487
1.1458
1.1522
11542

RUN NO.

1.1648
1.1670
1.1704
1.1732
1.1766
1.1816
1.1855
1.1889
1.1939
1.1984

RUN NO.

1.2018
1.204%2
1.2074
1.21087
1.2135
1.2174
1.2219
1.2275
1.2320
1.2359

TABLE 3

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINU{ ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-1~6, TENSION-TENSION

F=12Hz,  K2=10, R=0.1,  Ual5, S=1.5

1

DELTA A CYCLES DELTA CYCLES
2.00828 15258 16692
B.2222 16259 12692
g.0022 17250 1200
3.8034 18250 1320
2.2034 19258 1882
2.8034 20250 1908
2.28250 21258 10292
2.0050 22250 1930
@.8045 23250 1900
2.0839 24253 1020
g2.2028 27250 1800
B.0022 28250 1200
2.0034 29250 1029
g.0028 332572 1028
2.0034 31250 1802
@.00658 32250 100
3.08839 33252 1923
3.0234 34259 1900
D.0050 35250 1000
@.8345 36250 1920
2.0834 37258 1829
g.gg22 38259 1800
B.0334 39250 1202
2.2234 40258 1938
g.0228 41250 1008
@.0839 42250 1000
B.2345 43250 1300
B.0856 44259 1020
B.0045 45250 1000
@.0339 46250 1900

35

DA/ DN
2.80 E-6
2.24 E-6
2.24 E-6
3.36 E-6
3.36 E-6
3.36 E-6
5.04 E-6
50@4 E"6
4448 E-6
3.92 E-6
2.82 E-6
2.24 E-6
3.36 E-6
2.88 E-6
3.36 E-6
5.04 E-6
3.92 E-6
3.36 E-6
5.04 E-6
4.48 E-6
3.36 E-6
2.24 E-6
3.36 E-6
3.36 E-6
2.80 E-6
3.92 E-6
4-48 E"6
5.68 E-6
4048 E"6
3.92 E-6




RUN NO.

1.2398
te2421
1.2449
1.2482

1.25180

1.2561
1.2611
1.2656
1.2736
12751

AVERAGE VALUES AT

INCR #

QUG W —

—

AVERAGE VALUES AT END OF READING INCREIMENT

INCR #

VQUAIOWUL S WN —

—

4

2.80839
B.CB22
@.0028
2.0834
2.00628
2.2050
P.0050
B.8245
@.0057
0.80845

DA/ DN
3022 E’é
2024 L-6
2.94 E-6
3.22 E-6
3.08 E~6
4.34 E~6
4462 E-6
4.62 E-6
4.76 E-6
4.27 E~6

TGT CRACK
P.0032
B.B855
2.8084
B.0116
@.0147
2.0190
B.0237
2.0283
B.833¢
P.8372

TABLE 3  (continued)

47253
48250
49259
58258
51259
52259
53250
54250
55250
56250

TOT CRACK
0.0016
2.8043
B.8369
8.0100
2.2132
B.2169
2.2214
0.0260
B.8307
8.8351

TOT CYCLES
1000
2020
30089
4009
5808
6203
7020
88923
9028

10022

6

1280
1800
16083
1223
1028
100872
1200
1232
1008
1062

MIDPOINT OF READING INCREMENT

TOT CYCLES

589
1500
2528
3502
45069
5500
6500
7530
8500
9530

3.92
2.24
2.80
3.36
2.80
5.84
5.04
4.48
5.@4
4448

mmmmmrpmmmm
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TABLE 4

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-L-18, TENSION-TENSION
F=12Hz, K2=10, R=0.3, U=10 S=1.5

\

A DELTA A CYCLZS DELTA CYCLZS DA/ DN

RUN NO. 1

Be7792 3.2339 15293 1203 3.92
G.7812 2.2722 16233 1229 2.24
D.7846 2.8334 17202 1832 3.36

3.7588 3.2328 8397 1903 2.87 E-6
%.7635 3.2217 9353 1233 1.68 E-%
2.7627 3.2322 13329 1236 2.04 E-6
2.7655 z.7d28 11322 1329 2.82 -6
3.7689 2.2234 12222 1237 3.36 =-6
B.7711 3.5322 13392 1639 2.24 E-6
3.775% %.9339 14337 1229 3.92 E-6

E-6

E-6

E-6

PUN NO. 2

B.8148 G.3022 2672323 10332 2.24 E-6
.8165 .2217 279337 1282 1.6% E=6
2.8193 B.3228 28227 1222 2.8 E-6
2.8215 B.3222 29927 12073 2.24 E-6
B.8243 B.2025% 39220 122% 2.83 -6
2.8277 B.0334 31230 1823 3.36 E-6
2.8317% %.27334 32225 12273 3.36 E-6
2.833¢ %.3328 33939 1233 2.8% E-6
2.8361 3.0322 34523 1232 2.24 T-6
2.8394 3.2234 35323 1352 3.36 E~6

2N NO. 3

7.8697 3.3334 4593% 13343 3.36
2.873¢ 2.2334 46397 1232 3.36

2.8462 J3.8339 373349 1333 3.92 Z-6
38478 P2.3317 38333 1232 1.68 =-6
B.8531 J.2922 39%¢% 13372 2.24 E-6
B.851¢8 2.3917 432933 1332 1.68 E-6
B.8549 F.3322 418323 1322 2.24 -5
2.8585 2.23845 422306 1223 44483 E-6
Z.8618 3.2234 43733 1526 3.36 E-6
2.8663 F.3%345 443329 1252 4.48 Z-6

E-6

E-6

37




RUN NO.

2.8798
D.8629
@.8848
B.8876
3.8898
.8932
B.8966
B.8999
@.9238
2.9072

RUN NO.

©.9132
2.9111
@.9145
2.9167
B.919%
2.92229
8.9257
@.9290
2.9318
3.9358

RUN NO.

2.9402
.9414
@.9430
@.9458
B.9486
B.9514
B3.9554
2.9587
B.9621
2.9654

RUN NO.

2.9688
2.9717
3.9733
349755
Ze23794
DeO83Y
9867
F.9895
73.9940
39979

4

B.0228
B3.3322
2.0028
2.23028
3.2222
B.8234
2.2234
2.3334
2.3339
B.2334

N.2228
2.2211
2.2334
3.2222
2.2822
2.2239
2.2228
2.3234
2.2228
2.2339

2.0245
B.2811
2.2217
9.3228
2.3328
B.2328
©.2339
2.2334
2.2034
2.2334

2.3334
2.2222
B.3322
L2222
JeFI3T
243039
Be7W34
BeN028
Pe3245
3.2732

TABIE 4

4831313
49539
58230
513432
52034
5382¢2
54233
55364
563%¢
57333

58303
59232
62293
61220
62202
63239
642329
65332¢
660272
67323

682343
69203
72322
71333
72323
73239
74232
75899
76322
77222

78320
79%32¢
82373
S1a59
825979
3349%
B4%533
R53373
56

g7

b

o

o

M O

[SVERQN]
\Q
(€]
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(continued)

1223
1322
1268
1233
1392
1023
1323
132¢
1322
1229

1329
1233
1262
1329
1822
1227
1220
1223
1322
1287

1822
1823
1320
1233
1232
1232
1232
1232
1263
12232
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"UN NO.

1.3138
13125
13142
1.917¢

1.2283

1.2237
1.23279
13334
1.233¢%
1.2377

RUMN NO.

1.3394
leB21173
13438
17041
12527
. 14534
1.2547
1.2621
1.3634
1.72663

RN NO.

1.2695
1.2713
[ 47235
1.375%
1.77324
1.2%95
l1.2%53
1.78%]
1.72914
1.2948

&

19

2.37%34
3.3217
323017
F.3223
22734
237234
22334
3.3934
9.2334
33339

Be3317
343317
JeB228
7.2322
3.3239
2.2%34
De2234
3.2334
39334
Z.3234

2.3328
BeF7217
Ae2322
DeFiA22
F.27273
DeBA22
Fe3345
F.2328
A.0234
B.23334

TABLE 4

9132%73
Q2423
93323
Q4323
950%%
96177
97373
982353
29733

128373

121332
1223553
19333734
134797
135294
1763272
167333
138333
129229
1123393

1113273
112739
113323
114334
115239
116927
117323
112793
11932
1223553

z7

- (continued)

12292
1233
13272
1333
1233
17229

1925

1233
1223

1963

1323
13%3
1226
1322
17229
1238
1933
1223
13372
1233

173373
1239
1299
1233
1473
1392
1223
17273
12323
1333

3036 E-6
1.68 z-56
1.68 E-6
'2082 E-é
335 ==-6
3.36 Z=5
3036 E"6
3036 E-'S
3036 5-6
3-92 E~-5
1068 E-6
l.68 E-6
2.87 T-6
2.24 E-6
3.92 E-6
3-36 E"'C’)
3.36 Z-5
3.36 E-6
3.38 E-5
3.36 E-5
2083 =5
1.63 =-5,
2.24 =T-6
2.24 =-5
2.87 -6
2.24 E-5
4-118 ::"6
2.82 =6
303() 3'6
3-36 :'6




TABIE 4  (continued)

AVERAGE VALUES AT HIDPOINT OF READING INCREMENT

INCR # DA/ DN ' TOT CRACK TOT CYCLES
1 3.2 ©-6 2.2215 539
2 1.68 =6 , 23939 1539
3 2.41 E-5 : @.3759 2527
4 2.41 -6 ' 3.27283 : 3599
5 2.97 =-6 Jd.3113 433% -
7 3.53 E-5 33176 653%
8 3.36 =-6 A.9215 7502
9 3.25 E-6 B3.0243 . 8533
14 3.53 E-6 F3277 9533

AVETAGE VALJES AT EMND OF READING IMNMCREMENT

INCR # TOT CTACK TOT CYCLES
1 B.%237 1232
2 T BTAT 2A%F
3 De2971 3323
4 23395 4335
5 BeZ125 S3IGZ
6 77155 67343
7 2.3193 7333
3 2.3227 88373
9 F.3259 9323

19 F3.3295 122372




RUN NO.

@.5214
B.5230
B.5247
8.5270
3.5298
?.5326
3.5370
6.5398
@.5432
B.5460
@.5488
@.5522

RUN NO.

B.5617
95639
0.5650
@.5684
@.5706
B.5734
B.5768
B.5807
@.5835
2.5858
8.5%902
B.5936

RUN NO.

2.5958
#.5981
@.5998
@.6026
B.6854
B.6087
B.6115
B.6143
g.6182
B.6222
@.6255
B.6289

TABLE 5

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1~I~10, TENSION-~TENSION

F=12Hz, K2=10,

DELTA A

1

G.0845
0.0617
Z.0017
g.8822
g.9028
g.0028
2.8045
@.0028
2.8834
0.0028
2.0328
@.8834

p.0022
G.00822
g.0011
2.0234
B.0022
®.8228
B.0834
2.89339
2.0028
p.g8022
30045
g.8834

g.8222
B.8@22
3.0817
2.0028
2.0028
P.2834
2.0028
2.0028
@.8839
0.8039
B.0034
@.0034

R=005,

CYCLES

6752
7752
8759
9750
1@750
11758
12759
13750
14753
157508
16759
17758

22750
21754
2275@
23752
24750
25758
26750
27750
28750
29750
38750
31758

32758
33750
34750
' 3575@
367508
37750
38750
39758
487508
4175@
42759
43750

Y,

U=5, S=1.5

DELTA CYCLES

1008
1000
1000
1000
1000
1629
1880
1808
16202
10068
1600
1820

1880
1000
18092
1868
1988
1028
1228
1200
1800
1609
1000
1000

1828
18602
1828
1880
1000
1000
10292
1602
1000
1809
18202
1029

DA/ DN
4-48 E"’é
1.68 E-6
1.68 E-6
2.24 E~6
2.80 E-6
208@ E"6
4.48 E-6
2.80 E-6
3036 E"6
2.8% E-6
2.80 E-6
3.36 E-6
2.24 E-6
2.24 E-6
1.12 E-6
3.36 E-6
2.24 E~6
2.8 E-6
3036 E-6
3.92 E‘6
2.88 E-6
2.24 E-6
4-48 E“6
3-36 E"6
2024 E-6
2-24 E"’é
1.68 E-6
2.88 E~-6
208@ E'6
3.36 E-6
208@ E-6
2.80 E-6
3092 E-6
3.92 E-6
3.36 E~6
3.36 E-6



.RUN NO.

P.6306
P.6322
B.6345
2.6373
B.6401
B.6423
Be6457
0.6490
@.6524
8.6558
B.6591
@.6625

RUN NO.

B.6642
B.6653
P.6675
2.6723
B.6731
8.6759
B.6804
0.6843
P.6871
0.6910
B.6944
B.6994

RUN NO.

@.7834
B.7062
0.7867
0.7684
G.7112
B.7129
B.7162
B.7196
B.7230
B.7263
@.7302
P.7342

4

@.0017
6.0017
B.go22
g.0028
2.00628
g.0022
0.00234
0.2034
0.0034
B.8034
0.2034
B.0834

8.0017
B.0011
g.0322
@.0028
0.0028
2.0028
P.0845
@.0039
a.0028
B.8839
2.0834
2.0050

2.0211
B.0028
@.00086
2.08017
G.0028
B.0017
6.8034
B.0034
2.0034
B.0034
8.2039
@.0039

TABLE 5

44750
45750
46750
47750
48758
49750
58750
51750
52758
53750
54759
55750

56758
57752
58758
59759
62750
61758
62750
63750
64750
65750
66750
67750

69750
78759
71750
72750
73750
74750
75758
76750
777580
78750
79758
83750

42

(continued)

190a
1828
1900
1009
1000
1800
1820
16062
1000
18032
1600
1030

1620
1800
1000
1000
1000
18060
1808
1600
1800
1800
145101
1280

1800
18020
1800
l1gee
1000
1820
1000
10022
12a2
1820
1609
1900

1.68
1.68
2.24
2.80
2.80
2.24
3.36
3.36
3.36
3.36
3.36
3.36

1.68
1el2
2.24
2.80
2.80
2.80
4448
3.92
2.80
3.92
3.36
5.04

l.12
2.80
5.60
1.68
2.80
1.68
3.36
3.36
3.36
3.36
3.92
3.92
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RUN NO.

2.7372
2.7381
BeT7420
B.7437
B.7470
B.7504
P.7538
B.7560
B.7594
B.7627
P.7655
B.7689

RUN NO.

B.7717
@.7728
B.7750
87773
B.7806
B.7846
B.7874
B.79@7
B.7946
0.7988
@.8008
@.8047

RUN NO.

0.8064
B.8281
2.8098
2.812¢
@.8148
P.8182
2.8210
@.8238
0.8271
2.831@
9.8338
B.8366

7

@.2028
g.00811
B.0039
@.0017
P.0034
3.080834
B.80634
@.08222
0.30634
@.0034
2.0828
P.0034

0.0028
B.8811
B.00822
0.0022
8.8034
B.2839
g.0028
P.0334
B.03839
0.0834
0.0028
@.20839

@.0017
0.0017
a.2817
g.8g22
2.0028
2.0034
P.0028
B.00828
2.8034
@.8839
2.0028
0.02028

TABLE 5 (continued)

81750
82750
83750
84750
g5750
86750
87750
88750
89750
987508
91750
92758

93759
947508
95750
96750
97750
98759
99758
188759
181752
132758
1863752
104758

185750
186750
187750
168758
189750
118750
11175@
112758
113753
114758
115758
116758

43

10888
1228
1880
18092
1880
10202
1628
1680
1000
1000
1000
180

1880
1868
1960
1600
1026
1600
1888
18060
1602
1000
18292
1068

1800
1020
190680
1602
1828
1060
1800
1800
1622
10602
1822
1000

2.80
1.12
3.92
1.68
3.36
3.36
3.36

224

3.36
3436
2.80
3.36

2.80
1.12
2.24
2.24
3.36
3.92
2.80
3.36
3.92
3.36
2.80
3.92

1.68
1.68
1.68
2.24
2.88
3.36
2.80
2.80
3.36
3.92
2.80
2.80
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RUN NO. 1@

@.8389
@.8406
g.8422
@.8450
0.8473
@.8501
2.8534
@.8562
?.8596
2.8635
B.8669
@.8697

B.0022
B.0017
P.0017
B.0028
B.gga2
B.0028
2.8034
2.0228
0.89234
Q.8039
B.0834
B.0028

TABLE 5  (continued)

117750
1187549
119750
1260759
121758
122750
123759
124759
1257582
126759
127752
128750

1008
16292
1000
1220
1680
1o60o
1203
1000
1288
1260
1020
l1gae

+ AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VRO D WN -

10
11
12

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

—
VORI LN -

11
12

DA/ DN
2.30 E-
1074 E-
logg E-
2046 E-
2.82 E-
2.91 E-
3042 E-
3.14 E-
3.36 E-
3-42 E-
3.32 E-
3053 E-

TP OO

TOT CRACK

g.0223
2.8040
@.8059
0.0084
g.0112
B.0141
B.0175
0.0237
8.0249
0.8274
B.0307
@.0343

TOT CRACK
B.0211
2.0032
@.2050
B.0872
B.0298
2.0127
@.0158
B.0191
@.0223
B.8257
2.8291
B.0325

TOT CYCLES
1080
2000
3080
4030
50088
60243
7008
80an
9200

10022
110023
12200

a4

2.24
1.68
2.80
2'24
2.80
3.36
2.88
3.36
3.92
3.36
2.80

TOT CYCLES

5008
1508
2500
350843
4500
5500
6509
7520
8504
9500

10500
11504
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RUN NO.

@.7207
B.7213
B.7218
@.7235
D.7252
B.7269
g.7291
B.7314
B.7342
B.7364
B.7386
B.7414
BeT442
B.7465

RUN NO.

B.7515
@.7521
@.7538
B.7549
B.7562
B.7582
0.7685
B.7627
B.7658
B.7672
B.T722
@.7722
B.7759
B.7778

1

ABIE €

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 1-L-6, TENSION-TENSION

F=12Hz,  K2=10,

DELTA A

B.0011
2.2206
B.8206
G.0017
2.0017
2.0817
P.0822
B.gg22
g.0@28
g.0822
g.0022
g.00828
g.0328
g.0022

B.0026
B.6206
0.2817
Z2.90011
2.0211
B.09222
B.08022
G.0322
6.00822
g.0022
g.0028
g.0022
@.0028
B.0028

R=0.5,

CYCLES

24000
26000
28022
30229
32200
34020
362008
38222
400920
42008
44998
46009
48000
5922¢

55089
578909
59000
618929
63000
65200
67000
69008
71000
73082
75003
77092
79009
81008

U=3,

DELTA CYCLES

S=1.5

1008
2022
2009
20009
20002
2003
2000
2020
2090
2000
2020
20092
2000
20eo

1600
2099
2000
2000
2000
2020
2000
20060
2000
2000
2000
2000
20009
2000

DA/ DN

1.12
2.80
2.88
8.4
8.40
840
1412
1.12
1.4@
1v12
1.12
1.49
1.40
1.12

5.69
2.89
8.40
5.60
5.60
112
.12
1.12
tel2
1012
1.49
1.12
140
140
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RUN NO.

B.7784
B.7798
Be7795
B.7806
0.7818
B.7840
B.7868
0.7896
B.7913
B+.7935
P.7952
B.7980
@.8002
@.8030

RUN NO.

B.8036
B.8036
2.8036
@.8058
g.8081
G.8114
B.8148
@.8170
B.8198
B.8221
0.8243
@.8266
@.8294
B.8322

RUN NO.

@.8358
B.8361
B.8366
@.8383
B.8394
B.8417
B.8445
B.8467
2.8490
@.8518
P.8546
B.8568
0.8590
@.8613

3

0.0036
B.0006
@.0006
G.0011
B.0011
dg.0022
.0028
8.0328
2.8017
g.go22
B.00117
B.0028
B.0022
b.0oB28

2.0006
8.0009
B.2002
g.00822
B.0022
B.8334
2.8034
g.g022
@.8028
@.o022
g.0022
p.og22
@.0028
g.2028

B.2006
2.00811
B.2026
G.0017
2.8011
@.gg22
3.00828
g.0022
g.0@22
@.0028
B.0028
B.0022
g.0@22
B.0022

TABLE 6

82009
842080
86000
gg8aen
S00200
92000
94000
960397
SB0B?
108000
102802
184220
106880
108330

109000
111000
113008
115009
117008
119002
1216439
123000
1259223
127000
129000
131200
133008
13580208

1380020
140000
142000
144200
146000
148007
1500600
152000
154900
156809
158024
160000
162000
164200

46

(continued)

10209
2009
2000
2000
2000
2000
2000
200
2000
2000
2000
2000
2020
20060

19800
2809
2090
2000
2000
2008
2000
2030
2000
2099
2000
2000
2000
20009

1828
2230
2000
2089
2000
2060
2089
2000
2000
2008
2000
2000
2000
2009

5.60
2.80
2.80
5.60
5.60
1.12
1048
140
840
1.12
8e40
1492
i1.12
1749

5.60
0.@@
B.00
112
1.12
1.68
1.68
1212
le4d
t.12
lel2
lel2
1.40
1740

560
5.60
2.80
8.40
5.60
tJ12
1.40
1.12
112
le40
140
1.12
1.12
1412

mmmmmmrlrlmmmmmmm
DO ONOROOON TN NNIQN

mmmmmmrpmr?t?mtft:m
. . 1 t
(SA3 e N0 e, SN o0 o (0o, o e N0 )W 0 S S I\ BN

mmmmmmrlnr:jmmmmmm
OO N0



TABLE 6 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 6.72 E-7 0.00083 508
2 2.88 E-7 2.8010 2008
3 3+36 E-7 2.08016 42800
4 7.84 E-7 @.0027 60a3
5 7.28 E-7 B.0042 80069
6 1.18 E-6 8.08061 1eege
7 1.34 E-6 B.0086 12000
8 1.18 E-6 g.2111 14620
9 1.18 E-6 B.6135 16030

18 1.18 E-6 2.0158 18000
11 1.18 E-6 B.0182 20000
12 1.23 E-6 2.0206 220020
13 1.29 E-6 B.0231 24900
14 1.29 E-6 B.0257 26000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.080617 19008
2 @.8012 3030
3 2.0019 5009
4 B.0335 78088
S B.2049 ' 9220
6 8.28073 1106208
7 B.0100 13000
8 g.0123 15028
9 8.0147 17600

10 B.2178 19088
11 B.0194 21000
12 B.0218 230082
13 B.0244 250043
14 @.0270 27000




RUN NO.

1.2471
1.2482
12499
1.2527
12544
1.2561
1.2583
1.2611
1.2634
1.2650
1.2684
1.2706
1.2746

RUN NO.

1.2762
1.2779
1.28g2
1.2818
1.2824
1.2841
1.2852
1.2880
1.29028
1.2930
1.2953
1.2981
130889

RUN NO.

1.3048
1.3854
1.3265
1.3087
1.3104
1.3121
123149
1.3171
1.3194
1.3222
1.3250
1.3278
1.3300

TABLE 7

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-I~2, TENSION-TENSION

F=12Hz, K2=10,

DELTA A

1

2.0011
2.8011
B.0017
2.0028
0.0917
g.6017
g.0022
B.0028
g.g8022
@.6017
B.0034
g.0022
2.0039

B.8017
B.0017
g.op22
B.0217
B.0036
B.0617
g.6011
B.0228
@.06028
g.08022
g.0p22
@.0028
2.0028

B.6011
6.0006
B.0011
8.0022
8.0017
B.0017
B.0028
G.0022
g.00822

2 0028
0.0028
@.0028
B.80822 6459

R=0.5,

CYCLES

51502
53500
55529
57500
59590
61508
63500
65500
67520
695080
71500
73509
75500

76593
78500
88500
82500
84508
86500
88502
98500
92508
94504
96520
98500
108586

183500
185500
187500
189500
111500
113509
115580
117500
119500
121580
123508
125500
127529

U=6 , S”l . 5

DELTA CYCLES

1608
2000
20080
22089
cgae
20068
20909
2000
2009
20a0e
2000
2000
2000

1000
2022
2008
2000
2008
2009
2008
2000
2000
2026
2000
2008
2000

1200
2000
2000
2000
2000
20@e0
2000
20080
2000
2000
200e
2000
2000

DA/DN
1.12 E-6
5.62 E-7
g.48 E-T7
1742 E-6
8.40 E-7
.40 E-7
1712 E-6
1.40 E-6
1.12 E-6
8.48 E-7
168 E-6
1712 E-6
1.96 E-6
1.68 E-6
8.40 E-7
1712 E-6
8.492 E-T7
2.88 E-7
8.40 E-7
5.60 E-7
1740 E-6
1 408 E-6
.12 E-6
1712 E-6
1.40 E-6
1.40 E-6
1.12 E-6
2.80 E-7
5.6@8 E~7
t1v12 E-6
8.40 E-7
8.4@8 E-7
1748 E-6
112 E-6
1.12 E-6
1740 E-6
1,40 E-6
140 E-6

E-6

fJ12



RUN NO.

1.3334
1.3339
1.3356
13367

1.3384

1.3401
1.3429
1.3457
143474
133496
1.3518
173541
1.3563

RUN NO.

1.3569
1.3580
1.3591
1.3602
1.3619
1.3642
1.3658
1.3681
1.3763
1.3731
1.3754
1.3776
1.38064

RUN NO.

1.3810
1.3821
1.3838
1.3860
1.3871
1.3894
1.3927
123955
1.3972
173994
174317
1.4839
1.4262

4

B.0011
B.0006
8.20117
B.0011
B.80217
g.0017
2.0028
g.0028
2.0017
g.8g22
g.g022
g.0p22
g.2022

B.00036
B.0011
g.g011
g.2311
@.8017
g.@g2e
0.0017
@g.0B22
g.gg22
g.0028
g.0022
g.4822
2.2028

2.0006
g.0011
2.6217
g.o622
g.0011
g.0622
B.0034
g.0028
2.08817
@.0822
@.ga22
g.0@22
B.8022

TABLE T

130500
132504
134500
136500
138580
1485080
142500
144500
146500
148500
150528
1525080
154580

1555082
157500
159500
161508
163560
165500
167508
169508
171500
173589
1755088
177500
179508

180500
182528
184500
186520
188500
192580
192500
194500
196508
1985080
209589
29es¢0
204500

4.9

(continued)

1820
2000
2022
2000
20809
2088
2290
2000
2000
2000
20020
20080
20089

1663
20009
2000
2000
2020
2009
2000
2000
200@
2000
2000
20049
2002

162a
2009
2000
20092
20092
2008
2020
2009
2009
2009
2000
2009
2000

1.12
2.80
8.40
5.608
8.40
8.40
1749
140
8+40
1.12
1712
1712
.12

5.60
5.60
5v60
5.6
8.40
te12
843
1712
1.12
1.40
1.12
.12
1740

5.60
5.60
8:4@
Iv12
5.60
112
1768
148
8.49
1.12
112
1712
1.12
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TABLE 7 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 1.83 E-6 2.0005 500
2 513 E-7 2.08015 2000
3 7.93 E-7 U.0028 4008
4 9.33 E-7 B.0846 6289
5 7.80 E-7 2.8062 80009
6 9.33 E-7 8.2078 100009
7 1+17 E-6 38099 120009
g 1.31 E-6 B.g124 148060
9 1+87 E-6 @.0148 16208

10 1,17 E-6 @.9170 180080
11 1.26 E-6 B.0195 20000
12 121 E-6 g.2219 22008
13 1,35 E-6 B.0245 24000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
i 2.0010 1804
2 g.g021 3300
3 B.B236 50088
4 0.2@55 7809
5 B.0069 9838
6 g.0088 11020
7 g.o111 13200
8 @.8137 150080
9 B.08159 17262

10 B.g182 19060
1t B.0207 210040
12 B.0231 23000
13 @.8259 25000

50



TABLE 8

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-I-13, TENSION-TENSION
F=12Hz, K2=10, R=0.1, U=20, S=2.0

A DELTA A CYCLES DELTA CYCLES DA/DII
RUN NO. 1
B.9274 B.0045 27002 1022 4.48 E-6
2.9307 B.6034 290068 2008 1.68 E-6
2.9313 2.82086 310383 2008 2.80 E-T
@.9346 B.C0834 330929 2009 1.68 E-6
@.9391 B.8245 350089 20092 2.24 E-6
B.9447 2.0056 37222 2209 2.80 E-6
P.9526 2.0078 39020 20072 3.92 E-6
B.9615 B.2090 41003 2000 4.48 E-6
B.9727 g.o112 43000 2833 5.68 E-6
2.9839 g.2112 45093 20308 5.60 E-6
B.9957 G.0118 470083 2020 5.88 E-6
1.0858 g.9121 49009 2e39 5.4 E-6
RUN NO. 2
1.2122 3.8245 50203 1922 4.48 E-6
1.8136 B.2034 52833 20923 1.68 E-6
1.0164 B.0028 54028 2002 l1e42 E-6
1.0192 B.2228 56¢63 = go80] 142 E-6
1.8242 B.2252 580922 2899 2.52 E-56
1.8310 B.20867 683032 2000 3.36 E-6
1.8399 @.2090 62622 2000 4.48 E-6
1.8494 B.2395 64320 2229 4,76 E-6
1.06036 B.2112 66000 2050 5.6 E-6
1.80724 2.0118 68000 2003 5.88 E-6
1.2330 B.0106 70028 2000 5.32 E-6
1.8948 g.011¢8 72002 2000 5.88 E-6
RUN NO. 3
1.2998 B.085% 73020 1828 5.4 E-5
1.1226 2.0328 7560602 2229 1.4 E-6
1.1843 2.8017 717629 20329 .42 L-7
11371 g.2028 79009 29649 149 E-6
1.1127 @.0256 81020 2230 2.89 E-6
1.1220 B.0873 83020 2023 3.64 E-6
1.1295 B.02095 850063 2027 H4.76 E-6
1.1379 0.0084 872920 29292 4.20 E~6
1.1486 2.2126 89207 2000 5.32 E-6
1.1586 2.0101 91200 20002 5.84 E~6
1.1698 .0112 938060 2068 5.6 E-6
1.1827 B.8129 953060 2000 6.44 E-6

5/




RUN NO. 4

1.1883
1.1911
1.1945
141984
1.2046
1.2135
1.2214
1.2314
12449
1.2578
1.2701
1.2830

TABLE

d.6@56
@.8228
B.2334
0.8839
2.0262
0.0390
B.8378
2.2101
0.2134
G.28129
2.0123
g.0129

8

(continued)

96230

98209
106623
122220
124000
1260063
128633
1100209
112000
114020
116020
1182392

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

DA/DN
4.9@ E-
1.54 E-
1.85 E-
1«61 E-
2.66 E-
3.57 E-
4.27 E-
4-62 E-
5081 E~-
S.74 E-
5.74 E-
5095 E-

DO OO

TOT CRACK

2.2925
0.0264
8.0290
B.0117
B.21632
p.0222
@.3309
0.0389
B.3494
B.8609
B.2724
2.2841

1823 5.60
20920 .40
2009 1.68
20979 1.96
2gaew 3.08
20¢0 4448
2023 3.92
2000 5.04
20009 6.72
2000 6e44
2020 6.16
2000 6e44
TOT CYCLES

560

2800

4000

64072

8200

10200

12000

14020

16200

18300

20020

22230

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

VORI WD -

Pt gt pme
-

TOT CRACK
B.8049
B.2080
B.0131
0.8133
B.2186
P.0258
0.38343
@.0435
@.8552
.0666
B.0781
2.0900

5&

TOT CYCLES
1282
3229
5000
7089
9200

11230
130092
158092
17339
193209
21222
23090
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RUN NO.

6.8977
2.8988
P.8988
2.8988
B.8994
0.8994
2.9085
0.9010
B.9016
B.9022
g.9027
6.9038
8.9855
2.9089
g.9122
B.9156
2.9178
B.9206
B.9246

RUN NO.

B.9290
B.9296
8.9296
0.9296
P.9302
@.9318
0.9332
B.9346
@.9358
0.9369
P.9380
@.9391
B.9414
@.9430
0.9447
@.9481
8.9529
2.9526
B.9554

F=12Hz, K210,

DELTA A

1

P.0211
g.0011
0.00208
2.0230
3.0006
0.0000
@.2011
B.0036
B.0006
Z.2026
2.0006
g.0011
G.0017
B.0034
B.0034
g.0028
B.0028
2.0028
2.2839

P.0017
2.2006
2.0000
G.0000
D.0006
2.8017
Z.0011
Z.8017
B.0011
B.0011
@.0011
g.0011
g.0022
B.0017
P.0817
2.0834
2.0828
G.00817
2.0028

TABLE 9

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO, 1-I-6, TENSION-TENSION

53

R=0.5, U=4, S=2.0
CYCLES
58030 1000
662043 8020
74002 8020
82090 8000
50200 8008
Q4230 4009
980800 4038
122600 4080
104038 2000
186290 2020
198000 2090
110290 2020
112229 2090
1146060 2000
116098 20080
118688 2000
120080 2003
122000 2000
124202 2020
127029 1820
1350820 82063
143003 8000
151000 8020
1590800 80080
163007 49002
167200 4000
171009 4900
173223 2020
175000 2000
177228 2000
1790063 2000
181009 2009
183022 2229
185200 2000
187000 2008
189200 2028
191028 2009
193822 2000

DELTA CYCLES

DA/DN
l.12 E-6
1.4 E-7
0.00 E+@
B.30 E+0
7.68 E-8
@.08 E+0
2.88 E-7
104@ E'7
2-8@ E~-7
2.80 E-7
2.80 E-7
5.68 E-7
8-4@ E"7
1.68 E-6
1.68 E-6
1.4 E-6
1.42 E-6
I+40 E-6

E-6

1.96

1.68
7.00
2.80
7.00
7.80
4720
2,82
4528
5.68
5:60
5.60
5460
1.12
8.40
840
1.68
1740
8.40
1.40

Pt o+ 4+
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RUN NO.

0.9565
8.9570
6.9576
B.9576
B.9576
$.9582
2.9587
#.9587
B.9587
B.9593
B.9598
3.9604
8.9615
B.9626
8.9643
P.9671
B.9699
g.9722
@.9750C

3

B.0011
2.0036
B.8006
B.0000
2.0000
2.0086
D.0006
2.2000
@.00080
2.02086
B.0836
2.0036
g.0011
2.0011
B.0017
B.0028
2.0028
g.0822
0.0028

TABLE

54

9 (continued)

1942038
2223200
2108029
218020
226000
2300060
234000
238920
2402300
242000
2440920
246297
248030
252000
252000
254000
2560272
258020
260220

1020
8020
8300¢
8200
8020
4080
4000
4909
2400
2000
222¢
2007
2929
2200
2000
2000
2000
2000
2dev

t.12
7.00
7.028
3.02
@.00
1.49
1 .40
B.08
0.00
2.80
2.80
2.80
5.60
5.60
8 .qg
1,48
1.40
1.12
1.40
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AVERAGE VALUES AT MIDPOINT OF READING

INCR #

VAN D WD~

TABLE 9

DA/ DN
1.31 E-6
9-33 E-8
2-33 E-8
.08 E+0
4.67 E-8
1.87 E-7
2.33 E-7
1.87 E-7
2.80 E-7
3.73 E-7
3-73 E-7
4.67 E-7
8.42 E-7
1.3 E-6
.12 E-6
1.49 E"é
1.4 E-6
.12 E-6
1.59 E-6

AVERAGE VALUES AT END OF

INCR #

—
[OVRNCOOM S W -

- tma s et Gt pmd =t Do et
VOO NoUW Wi -

TOT CRACK
2.0013
@.0020
@.2222
B.go22
0.3326
2.0834
B.0043
2.0851
B.0256
0.0064
B.6071
3.2083
@.2097
.2118
B.0140
.0170
2.0198
B.0222
g.g252

55

(continued)

INCREMENT
TOT CRACK TOT CYCLES
B.08807 508
0.0017 5094
g.0021 13060
g.g022 21800
2.8024 29049
P.0030 35000
P.0038 39000
@.2047 430200
@.8653 46202
0.0060 48009
B.0267 500292
B.2276 52000
3.2289 54800
2.0107 56000
g.0129 58000
2.2155 6800273
2.0184 622242
B.82089 64000
3.8236 66200

READING INCREMENT

TOT CYCLES
1200
9030

179220
2509¢
33000
37000
410083
45083
47280
49008
510088%
53000
5506029
57093
59629
61220
63000
65200
670092



RUN NO.

l.4454
1.4465
14470
1.4482
1.4487
1.4487
1.45%4
1.4538
1.4554
1.4571
1.4594
1.4627
1.4655
1.4678
1.4786

RUN NO.

1.5047
1.5258
1.5064
1.5070
1.5081
1.5086
1.5692
1.5114
1.5131
1.5148
1.5165
1.5182
1.5198
1.5215
1.5232

TABLE 10

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALIOY PLATL IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 1-I-2, TENSION-TENSION

F=12Hz, K2=10,

DELTA A

1

2.8011
2.0011
B.00826
B.0011
@.0006
2.0020
2.6017
G.3034
B.8017
B.0017
g.0ge2
@.8034
@.0228
g.g022
g.0028

B.0017
g.0011
0.0006
2.2026
g.0011
2.00896
2.00086
g.0022
B.0017
P.0017
B.0017
g.00117
2.0017
2.0017
B.0017

R=Og5,

U=8

CYCLES

18508
22500
26500
305060
34500
38500
42500
465080
48520
50500
52500
54500
565080
58520
685089

198500
112508
116523
128500
124500
128580
132500
136530
138502
143520
142508
144529
146509
1485049
150529

56

5=2.0

DELTA CYCLES

1609
40080
402@
4800
4002
4000
4809
4000
2000
2809
20008
2004
2009
20009
2900

1900
400
4000
42049
4000
4200
4920
4089
2020
2000
220802
2000
2009
2000
20092

DA/ DN

le12
2.80
149
2.80
1.40
2.80
4.20
8.40
8.40
8.4
1712
l.l‘68
1.40
1.12
1.40

1.68
2.80
1,40
1.40
2.80
1 ollg
.42
5.60
8e40
8.40
8.40
8.40
8.47
.40
8.40

I . |
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RUN NO.

1.5322
1.5327
1.5327
1.5333
1.5344
1.5350
1.5361
1.5372
1.5394
1.5411
1.5434
1.5456
1.5484
1.5518
1.5551

RUN NO.

1.5590
1.5596
1.5607
1.5613
1.5624
1.5635
1.5646
15688
1.5782
1.5719
1.5747
1.5764
1.5786
1.5883
1.5831

RUN NO.

1.5882
1.5893
1.59084
1.5910
1.5915
1.5921
1.5938
1.5971
1.5988
1.6005
1.62833
1.6850
1.6066
1.6089
l1.6111

3

@.0017
2.00086
2.0000
B.0006
P.0011
3.8036
9.28011
8.0011
B.00B22
2.0217
d.0022
p.goa2
2.0028
@.0834
@.6034

B.0017
0.0006
B.28011
g.0006
6.0011
2.00811
2.8011
B.0334
B.0222
B.6917
2.0028
2.0017
B.8322
8.8017
Z.00628

B.00811
2.2011
8.0011
2.0806
2.0006
g.0006
B.0017
B.0034
2.8017
2.0017
B.0028
g.0017
2.0217
@.0022
B.0022

TABLE 10 (continued)

157580
161500
165520
169500
1735080
177500
181500
1855082
187500
1895029
191500
1935040
195589
197508
199530

202500
206592
21925092
214539
218500
222509
226504
230509
2325029
234500
236523
238509
240500
242502
244509

247598
251588
2555349
2595082
263500
267500
271500
2755480
277500
2795089
2815049
283500
285500
287502
289500

1008
4000
4000
4000
4800
4000
4209
4gee
2000
2000
20a0a
2064
2009
2029
2208

1000
4230
4080
4000
4000
4008
4200
4220
20072
2000
2000
20092
2009
20086
2029

1660
40292
4282
40830
4020
4209
4000
4000
20eg
2009
2000
2000
2000
20020
2000

1.68
1.40
2.00
1.49
2.80
1.40
2.80
2.80
l.12
8.40
1.12
1.12
1.40

1.68

1.68

1.68
1,40
2.80
14408
2.80
2.80
2.80
.40
1.12
8.49
1740
8.4
1.12
840
1.40

1.12
2.80
2.80
1.40
1.40
1.49
4.20
8.40
8.40
8e40
1.40
840
840
l1.12
1.12
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TABLE 10 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR . # DA/DN TOT CRACK TOT CYCLES
1 1.46 E-6 2.0207 500
2 2.24 E-7 B.0019 3089
3 1.68 E-7 g.0@27 7000
4 1.68 E-7 8.0034 11000
5 2.24 E-7 g.204l 15000
6 .46 E-7 B.0049 19060
7 3.28 E-7 0.00858 2300249
8 6.72 E-7 B.0077 27000
9 9.52 E-~7 2.9100 30000

18 Be.42 E-T7 2.0118 32009
it 1.18 E~6 2.0138 34090
12 1.86 E-6 B.8161 360079
13 1.12 E-6 P.28183 389000
14 l.12 E-6 2.0235 49000
15 1.29 E-6 2.0229 42000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.0015 10272
2 g.8024 5039
3 B.00830 9000
4 2.0837 13209
5 2.0246 17000
6 B.0052 21002
7 B.0064 250348
8 P.0891 29000
9 .0110 31000

19 g.0127 33222
11 B.2150 35023
12 g.0171 37000
13 B.0194 39809
14 Z.0216 410072
15 g.0242 43000

58



TABLE 11

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECTMEN NO. 1-L1~10, TENSION-TENSION
Fel2Hz,  K2=10, R=0.3,  U=6.67, §=2.0

A DELTA A CYCLES DELTA CYCLES DA/ DN
RUN NO. !
G.9962 B.8339 14528 2029 1.96 E-6
B.9968 2.8206 16528 2008 2.80 E-7
B.9974 B.080606 18599 2000 2.80 E-7
B+9974 B.0080 20509 2000 @.00 E+0
B.9979 2.2086 22529 2000 2.80 E-17
B.9990 2.2011 24500 2000 5.68 E-17
8.9996 B.0006 26589 2060 2.88 E-7
1.8030 @.0034 28509 2000 1768 E-6
1.80852 g.08022 38500 2009 i.12 E-6
1.00897 2.2345 325060 2098 2.24 E-6
1.0147 8.00509 34500 2809 2,52 E-6
1.8209 B.0B62 36509 2000 3.88 E-6
1.83084 B.80695 385208 2000 4776 E-6
1.2349 @.8845 408508 2088 2.24 E-6
1.8422 B.0073 42500 2600 3.64 E-6
RUN NO. 2
1.2438 G.0017 44500 2000 8.40 E-7
1e8444 8.08036 46502 20490 2.88 E-7
1.8455 g.0011 48500 20073 5.68 E-7
1.8461 P.B026 50500 2000 2.80 E-7
1.8461 3.0000 52500 2020 0.00 E+8
1.8478 B.8817 54500 2000 8 40 E-7
1.8586 8.0028 56580 2080 1440 E-6
1e.8522 @.0817 58560 2000 8.40 E-T7
1.8545 B.0022 68580 2000 1.12 E-6
1.85902 2.@045 62500 20009 2.24 E~-6
1.8651 g.00862 64500 2000 3.08 E-6
1.0702 2.8050 66500 2000 2.52 E-6
1.0763 B.0862 68500 20900 3.08 E-6
170839 8.8867 78500 2000 3.36 E-6
1.0892 B.0062 72529 20040 3.08 E-6

59



RUN NO.

1.0937
1.8948
1.9954
1.8959
1.6965
12976
1.8987
1.1284
1.1821
1.1871
l.1122
1.1183
1.1250
1.1312
1.1390

RUN NO.

11418
11446
1.1458
1.1458
1.1463
1.1480
121491
1.1508
1.1536
151586
171648
1.1721
11777
1.1855
1.1922

RUN NO.

1.2023
1.2829
1.2040
1.2062
1.2074
1.2085
12096
1.2124
172163
1.2288
1.2278
1.2326
172398
172466
1.2527

3

P.0045
B.0011
B.0co6
0.0006
@.0606
B.0011
g.0011
@.0017
G.0a17
0.6850
2.0850
g.gg62
8.0067
B.00862
B.0078

2.0028
3.9028
@.0011
B.0800
0.0006
B.08017
0.8011
G.0017
P.0028
D.2050
g.0062
B.0073
@.8056
2.00878
B.8067

P.8034
B.00806
2.08011
B.00322
B.2011
B.0011
@.0011
2.0228
Z.0@39
B.0045
2.0062
B.0056
@2.0073
B.0867
g.00862

FABLE 11 (continued)

74500
76504
7865¢0
805020
82520
84500
86500
88500
905089
92500
94500
965089
98508
1008500
182508

124508
126590
1285060
118500
112502
114500
116502
118530
120508
122508
124500
126590
128590
1328509
132500

136580
138502
1425928
142500
144589
146532
148598
15250632
152508
154594
156500
158508
166520
162590
164502

(60)

2008
2002
2020
2000
2008
2800
20089
20088
20009
2000
2009
2800
2009
2029
2000

2000
2000
2000
2000
2000
22032
2000
2000
2000
2000
2008
2020
20072
2004
2009

2003
2800
2099
200279
2320
2000
2020
2000
20080
2000
2002
2000
2200
2080
20072

2.24
5.62
2.80
2.80
2.80
5.60
5.60
840
8.40
2.52
2.52
3.88
3.36
3.28
3.92

1.40
1440
5.68
.20
2.89
8.40
5.60
8.40
1.49
2.52
3.98
3.64
2.89
3.92
3.36

1.68
2.80
5.60
1,12
5.60
5.60
5.60
140
1796
2.24
3.28
2780
3764
3.36
3.08

LI S B T

1.

B BB B 0 e
DO NN IV VI3

mmEmmm
bl

t.

PrpmponnLy
|
COO RN OGN ININIRRIOO

{ I D D T A |

1 1 .o

mmmmmmmt?mmmmmmm
[SANLe e NN e i e BN e ¢ N s, UL BEN BEN I SRS I oA



RUN NO.

1.2572
1.2578
172578
1:2589
1.2589
172611
172634
152645
1.2678
172718
172802
1.2846
172914
172975
1.3037

RUN NO.

1.30876
1.30693
1.3184
1.3110
1.3121
1.3138
1.3143
1.3160
1.3188
1.3222
1.3283
1.3367
1.3412
1.3474
1+.3541

RUN NO.

1.3586
1.3591
1.3591
13597
13602
1.3619
13630
143653
1.3681
1.3731
1.3798
1.3882
1+3955
174028
154106

6

B.2045
P.0006
2.00600
B.oo11
0.0029
g.gg22
@g.gg22
g.0011
2.6834
2.2839
3.0084
B.9045
8.8067
g.00962
g.00862

2.08639
2.98117
g.0011
g.8006
g.8011
2.8017
B.8006
@.280817
Zg.0028
26334
g.g@62
g.0084
@.8045
g.go62
B.0067

P.0@45
B.6006
8.0032
B.0006
2.0006
B.0017
0.0211
P.0B22
2.8028
8.80850
@.0867
8.0084
0.6873
20973
g.2278

TABLE 11 (continued)

1665088
168508
178509
1725060
174508
176522
178508
188502
182500
184500
186580
188560
196500
192589
194508

196588
198580
2035080
2025049
204500
206500
2885080
2195060
212500
214508
216500
218500
2205060
222500
224509

226500
228502
238509
232508
234500
236500
238508
240580
242500
244500
246500
248500
2508509
252500
254530

(1)

20eo
2000
2000
20080
2000
28080
20080
2009
2008
2008
2009
2008
2000
2009
20089

20e9
2808
2000
2000
2000
2000
2008
2000
2000
2000
2000
2800
2009
2020
2000

2000
2060
2000
2000
2000
2020
2000
2000
260892
2000
2000
2000
2002
2600
2008

2.24
2.80
g.00

5.60

g.09
1712
1712
5.60
1768
1.96
4.20
2.24
3+36
3.08
3.08

1.96
8.40
5.68
2.80
5.60
8.40
2.80
8v43
1749
1,68
3.98
44209
2724
3.08
3.36

2.24
2.80
B.00
2.80
2.80
8.49
5.60
1712

1749

2.52
3.36
4720
3.64
3+64
3.92
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RUN NO. 9

1.4230
1.4235
174235
1.4246
174258
14263
1.4274
1.4297
1.4330
1.4398
14448
144515
174582
1.4655
174734

RUN NO. 10

1.4818
1.4829
174829
1.4834
1.4834
1.4840
1.4857
174874
1.4902
174946
1.4986
1.5047
1.5109
1.5176
1.5238

B.8845
2.0006
P.0000
@.0011
B.0011
0.0206
8.08011
@.08022
0.0034
B.8067
2.0950
6.0067
g.06067
@.80873
@.0078

g.g022
2.0011
2.0000
2.0026
2.0000
B.8006
B.8817
B.0017
B.08028
B.0045
@.28339
B.6@62
@.0062
0.0267
g.9062

TABLE 11 (continued)

258500
260560
2625499
264500
266500
2685080
270500
272500
274500
276580
278500
280500
282500
284508
2865020

292508
292500
294500
296502
2985029
320588
302580
384522
386500
3085080
316500
312508
314598
316502
318589

&2

2009
2000
2000
2020
2000
2000
2000
2080
2000
2000
2069
2000
2099
2080
2000

2009
2029
2000
2009
20ee
2000
2000
2000
2000
2009
2000
2009
20330
2082
20060

2.24
2.80
G.20
5.608
5+60
2.80
5.60
1.12
1.68
3.36
2.52
3.36
3+36
3..-64
3.92

1.12
5.60
B.00
2.80
.99
2.80
8.40
8.40
1740
2724
1.96
3.08
3.08
3.36
3.28
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TABIE 11 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 1.79 E-6 G.0018 1000
2 S.84 E-7 2,904l 3000
3 2.80 E-7 B.0049 S@00
4 3.64 E~17 B.0055 7800
5 2780 E-7 2.2062 9000
6 6.72 E-7 2.0871 11000
7 6.72 E-7 2.0085 13000
8 1.1 E-6 20101 15000
9 140 E-6 g.9125 17800

10 2.35 E-6 2.09163 {oooe
11 2.94 E-6 B.0216 21000
12 3.22 E-6 2.0277 230009
13 3.33 E-6 2.2343 25000
14 3.28 E-6 88409 27000
15 3,44 E-6 2.8476 29000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 P.0036 2000
2 B.0046 40308
3 g.0852 6024a
4 @.8859 8000
5 0.0064 120060
6 B.0078 120064
7 B.090291 14000
8 g.0111 16009
9 8.0139 18000

10 B.0186 200060
11 g.0245 22000
12 @.26310 24000
13 8.0376 26009
14 Be.B442 28000
15 g.8511 30000

&3




TABLE 12

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-17851 ALUMINUM ALLOY PIATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-I~18, TENSION-TENSION
Fel2Hz,  K2=10,  R=0.3, TU=13.33,  S=2.0

A DELTA A CYCLES  DELTA CYCLES DA/DN
RUN NO. 1
1.1984 8.6039 20500 2600 1.96 E-6
1.1990 0.0006 22500 2000 2.80 E~7
1.2001 2.0011 24500 2600 5.60 E-7
1.2018. 2.0017 26500 2099 8540 E-7
1.2018' 0.0000 28500 2000 6.00 E+2
1.2051 0.0034 36500 2000 1.68 E-6
1.2679 #.0028 32500 2000 1.40 E-6
1.2130 2.0050 34500 2000 2.52 E-6
1.2169 8.0039 36500 2000 1.96 E-6
1.2225 6.8056 38500 2690 2.80 E-6
1.2275 ¢.0050 40502 2000 2.52 E-6
1.2342 0.0067 42500 2000 3.36 E-6
1.2415 B.0G073 44500 2828 3.64 E-6
RUN NO. 2
1.2874 0.0828 71500 20060 1.40 E-6
1.2886 2.0011 73500 2000 5.60 E-7
1.2897 6.0011 75508 2600 5.68 E-7
1.2902 0.0006 77580 2060 2.80 E-7
1.2914 0.0011 795080 2000 5.68 E-7
1.2930 8.0017 81500 2000 8.40 E-7
1.2947 8.0817 83500 2000 8.40 E-7
1.2981 @.0034 85500 2600 1,68 E-6
1.362¢ 8.0939 87500 2000 1796 E-6
1.3076 0.80856 89502 2000 2.80 E-6
1.3143 0.0067 91580 20060 3.36 E-6
1.3216 6.0073 93500 2000 3.64 E-6
1.3283 0.0067 95530 2000 3.36 E-6
RUN NO. 3
1.3311 ¢.0028 97500 2000 1.40 E-6
1.3317 2.0006 59500 2000 2.80 E-7
1.3322 2.0026 101500 2000 2,80 E-7
1.3339 0.0017 163500 2000 8.40 E-7
1.3356 0.0017 105500 2000 8.40 E-7
1.3401 0.0045 107500 2000 2.24 E-6
1.3434 ¢.2034 169500 2000 1.68 E-6
1.3502 0.0067 111500 2000 3.36 E-6
1.3541 0.0839 113500 2800 1.96 E-6
1.3586 0.0845 115500 2000 2.24 E-6
1.3642 0.0056 117508 2000 2.80 E-6
1.3698 .0056 1195080 2000 2.80 E-6
1.3765 ¢.0067 (64) 121500 2000 3.36 E-6



RUN NO.

1.3804
1.3818
1.3815
1.3832
1.3843
1.3854
1.3877
1.3905
1.3938
1.3989
1.4856
1.4118
1.4174

RUN NO.

1.4287
1.4213
1.4224
1.4230
1.4258
1.42808
1.4297
1.4336
1.4381
1.4437
1.4487
1.4549
1.4633

RUN NO.

1.4786
l.4722
1.4734
1.4758
1.4762
1.4798
1.4818
1.4851
1.4890
1.4946
1.5092
1.5058
1.5126

4

B.80839
0.00086
B.0006
8.0017
Q.0011
2.0011
g.00622
g.0028
0.8034
0.80850
@.82617
g.00862
B.0356

8.0834
8.8086
Q.0011
B.0206
2.00828
g.2822
B.08817
8.0239
2.0845
2.8856
2.0050
g.0262
0.0084

P.0028
0.8017
G.0011
0.0017
B.0011
f.0028
2.0028
0.0034
#.2039
B.0056
2.00256
@.0056
2.0067

TABLE 12 (continued)

123500
125500
1275020
129500
131500
133500
135500
137500
139500
141508
143500
1455682
1475060

149528
1515092
153528
155589
1575682
159508
161508
1635080
165532
167502
169598
1715280
173590

177500
179509
181508
1835022
185500
187500
189568
1915292
193500
195500
197588
199500
201500

65

2000
20620
2080
2080
20060
2000
2000
20088
2000
2000
20020
2090
2000

20048
2000
2000
20082
2000
20088
28089
20089
2000
2028
28ae
2000
2098

2000
2000
2000
2822
2000
2000
2009
20080
2000
2000
2000
20849
2000

1.96
2.80
2.80
8.40
5.60
S.60
1.12
1.49
1.68
2.52
3.36
3.08
2.80

1.68
2.80
5.60
2.80
1440
1.12
8.49
1.96
2.24
2.80
2.52
3.088
4420

1.40
8440
5.608
8+40
5.60
1.40
1.408
1.68
1.96
2.890
2.82
2.88
3.36
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RUN NO.

15165
1.5176
1.5182
1.5193
1.5204
1.5221
1.5249
1.5282
15333
1.5389
1+5422
15490
1.5557

RON NO. 8

1.5598
1.5602
1.5618
145635
1.5658
1.5680
1.5691
1.5738
15775
1.5826
1.5870
1.5926
1.5994

RUN NO.

1.6022
1.6038
16850
1s6061
1.6089
l.6111
1.6145
1.6184
1.6229
1.6285
16324
1.6380
16447

7

2.8039
2.0011
B.0006
.0011
2.0011
B.0017
g.0028
2.8034
2.8050
B.0056
B.8834
6.0067
g.0067

2.0034
B.0011
B.0017
g.0017
B.8022
2.0322
B.0011
2.28839
B.2045
G.2050
B.0045
B.2256
@.0067

0.0028
8.8817
g.0011
B.0011
g.00228
2.0022
0.8834
2.0039
d.0045
@.00856
2.8039
@.0056
2.0067

TABLE 12 (continued)

283500
285500
2075060
209500
211500
213509
215500
217500
219580
221500
223520
225500
227500

229500
231500
233500
235500
237500
239509
241509
2435049
245500
247500
249500
251500
2535080

2555892
257500
259580
261500
263500
265500
267509
269500
271580
273500
275500
277500
279500

66

2000
2000
2000
2000
2009
2000
2000
2002
2008
2000
2000
2200
20060 -

2049
2000
2029
2004
2gao
22090
2geo
2909
2000
2000
2000
2009
2000

2089
2000
2000
2009
2009
2000
2009
2000
2002
2909
2009
2022
2009

1.96
5.60
2.80
5.60
S«60
8.40
1.40
1.68
2.52
2.80
1.68
3.36
3.36

1.68
5.68
8.40
8.40
1.12
l.12
5760
1.96
2.24
2.52
2.24
2.80
3.36

1.40
8.40
5.60
568
1.49
lel12
1.68
1.96
2.24
2.80
1.96
2.80
3.36
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TABLE 12 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VORI LW -

10
11
12
13

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

Y—r
ROVARANIOAONE WD -

11
12
13

3.88
3.42

DA/DN
1065 E~6
4098 E~7
4-98 E"7
6453 E~7
778 E-7
1.21 E-6
1.21 E-6
2.02 E-6
2.08 E-6
2.68 E-6
2.58 E-6

E-6
E-6

TOT CRACK

2.9033
0.8643
@.8053
B.2066
p.0082
B.0106
6.0130
6.0170
g.0212
B.3266
g.0317
2.8379

B.0447

TOT CRACK

B.8016
#.0038
B.2848
P.8059
B.8074
0.00894
6.8118
8.0158
g.B191

P.8239
0.0292
@.8348

B.0413

TOT CYCLES

67

2009
4000
60C0
8220
10220
12000
148289
16030
180082
20000
2204940
24020
260089

TOT CYCLES
1000
30008
5000
7008
9600

11000
13000
150800
17000
‘19000
21000
2300249
25000




TABLE 13

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN 1-1~16, TENSION-TENSION
R“Ool,

F=12Hz, K2=10,

RUN NO.

0.6552
0.6569
0.6574
0.6574
0.6597
0.6619
0.6619
0.6619
0.6630
0.6686
0.6703
0.6714
0.6748
0.678&7
0.6916
0.7000
0.7090
0.7168
0.7258

RUN NO.

0.7314
0.7336
0.7336
0.7336
0.7347
0.7358
0.7358
0.7364
0.74009
0.7442
0.7465
0.7487
0.7504
0.7526
0.7582
0.7644
0.7700
0.7784
0.7874
0.7963

DELTA A

]

0.0067
0.0017
0.000¢6
0.0000
0.0022
0.0022
0.0000
0.0000
0.0011

0.0056
0.0017
0.0011

0.0034
0.0039
0.0050
0.007¢&
0.0084
0.0090
0.0078
0.0090

0.0056
0.0022
0.0000
0.0000
0.0011
0.0011
0.0000
0.0006
0.0045
0.0034
0.0022
0.0022
0.0017
0.0022
0.0056
0.0062
0.0056
0.0084
0.0090
0.0090

68

U=251

CYCLES

85000

95000
105000
110000
115000
120000
125000
127000
128000
131000
133000
135000
137000
133000
141000
143000
145000
147000
149000
151000

153000
163000
173000
178000
183000
188000
193000
1 95000
197000
199000
201000
203000
205000
207000
209000
211000
213000
215000
217000
219000

S-2c5

DELTA CYCLES

2000
10000
10000

5000

5000

5000

5000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000
10000
10000

5000

5000

5000

5000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

DA /DN
3.36 E-6
1.68 E-7
5.60 E-8
0.00 E+0
4o48 E~T
40‘18 E~7
0.00 E+0
0.00 E+O
5.60 E~7
2.80 E-6
8.40 E-~7
$.60 E-7
1.68 E~6
1.96 E~6
2.52 E-6
3.92 E-6
4.20 E~6
4.48 E~6
3.92 E~6
4.48 E~6

2.80
2.24
0.00
0.00
2.24
2.04
0.00
2.80
2.24
1.68
l1.12
1.12
840
1.12
2.80
3.08
2. 80
4.20
4.48
4.48

+
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RUN NO.

0.8014
0.8019
0.8058
0.8064
0.8075
0.8098
0.8154
0.8198
0.8226
0.8288
0.8350
0.8462
0.8613
0.8764
0.8921

0.9072
0.9218
0.9363
0.9503
0.9649

RUN NO.

0.9716
0.9738
0.9766
0.9783
0.9794
0.9811

0.9834
0.9845
0.9895
0.9946
1.0024
1.0136
1.0248
1.0382
1.0511

1.0629
1.0758
1.0886
1.1010
1.1133

3

TABLE 13

0.0050
0.0006
0.0039
0.0006
0.0011
0.0022
0.0056
0.0045
0.0028
0.0062
0.0062
0.0112
0.0151
0.015!1
0.0157
0.0151
0.0146
0.0146
0.0140
0.0146

0.0067
0.0022
0.0028
0.0017
0.0011
0.0017
0.0022
0.0011
0.0050
0.0050
0.0078
0.0112
0.0112
0.0134
0.0129
0.0118
0.0129
0.0129
0.0123
0.0123

&7

(continued)

221000
231000
241000
246000
251000
256000
261000
263000
265000
267000
269000
271000
273000
275000
277000
279000
281000
283000
285000
287000

289000
299000
309000
314000
319000
324000
329000
331000
333000
335000
337000
339000
341000
343000
345000
347000
349000
351000
353000
355600

2000
10000
10000

5000

5000

5000

5000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000
10000
10000

5000

5000

5000

5000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2.52
5. 60
3.92
l1.12
2.24
4.48

1.12

2.24

1-40

3.08
3.08
5.60
756
7.56
7.84
756
T.28
7.28
7.00
7.28

3.36
2.24
2.80
3.36
2.24
3.36
4.48
5.60
2.52
2.52
3.92
5.60
$.60
6.72
644
S5.88
644
6. 44
6.16
6.16
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TABLE 13 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA /DN TOT CRACK TOT CYCLES
i 3.01 E-6 0.0030 1000
2 1.68 E-7 0.0069 7000
3 1.82 E-7 0.0086 17000
4 1.12 E-7 0.0098 24500
5 2.80 E-7 0.0108 29500
6 3.64 E-7 9.0124 34500
7 3.92 E-7 0.0143 39500
8 770 E-7 0.0160 43000
9 1.68 E-6 0.0185 45000

10 2.52 E-6 0.0227 47000
11 2.24 E-6 N.0274 49000
12 3.22 E-6 0.0329 51000
13 3.92 E-6 0.0400 53000
14 4.34 E-6 0.0483 55000
15 4.90 E-6 0.0575 57000
16 5.11 E-6 0.0676 59000
17 S.18 E-6 0.0778 61000
18 5.60 E-6 0.0886 63000
19 5.39 E-6 0.0996 65000
20 5«60 E-6 0.1106 67000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 0.0060 2000
2 0.0077 12000
3 0.0095 22000
4 0.0101 27000
5 0.0115 32000
6 0.0133 37000
7 0.0153 42000
8 0.0168 44000
9 0.0202 46000

10 0.0252 48000
11 0.0297 50000
12 0.0361 52000
13 0.0440 54000
14 0.0526 56000
15 0.0624 58000
16 0.0727 60000
17 0.0830 62000
18 0.0942 64000
19 0.1050 66000
20 0.1162 68000

7o



RUN NO.

@.6042
B.6848
2.6359
2.6070
2.6076
g.6082
g.6104
p.6126
g.6216
g.6401
B.6670
P.6798
B.6944
B.7067
g.7282
B.7330
B.7476
B.7616
B7756
P.7896

RUN NO.

B.7924
B.7935
@.7946
#.7963
B.7991
2.8088
@.8019
2.8075
P.8198
g.8411
f.8686
2.8831
3.8971
P.9139
P.9285
B.9436
9.9587
@.9744
2.9901
1.00835

l

TABLE 14

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 1-1~2, TENSION-TENSION

F=12Hz,

DELTA A

d.8028
2.0006
g.2211
@.2211
B.0006
Q.0006
@.0022
g.go22
3.0890
B.3185
P.0269
g.8129
BeB146
g.0123
@.0134
g.0129
B.0146
B.0149
G.0140
g.0140

?.0028
g.0011
@.0011
2.0017
g.0028
8.0017
g.0011
B.00856
#.28123
G.0213
g.0274
@.0146
B.01483
P.8168
B.8146
8.23151
B.0151
0.0157
B.8157
2.0134

K2=10, R-O . 3 »

CYCLES

29750
307580
35750
45750
55758
65758
75759
85750
95750
185754
11575¢
120750
125754
138758
135759
148750
145758
158752
155759
168750

161759
162758
167758
177759
187752
197758
287759
217756
2271750
237759
2477592
252752
257758
262750
267750
272758
277750
282750
2877508
292750

(7/)

U=16.67,

S=2.5

DELTA CYCLES

1228
1000
5889
10808
19620
18800
18000
18002
186829
10000
162089
50083
5000
5029
5000
5828
5082
5800
5009
5000

1809
1660
5000
102082
18288
100809
10202
190082
10002
16620
18200
5864
5000
5009
50248
5808
5009
5029
5000
5000

DA/DN

2.80
5.60
2.24
1.12
5.608
5.60
2.24
2.24
8.96
1.85
2.69
2.58
2.91
2.46
2.69
2758
2,91
2.80
2.80
2.80

2.80
1.12
2.24
1.68
2.80
1.68
1.12
5.6%
1.23
2.13
2.74
2.91
2780
3.36
2.91
3.82
3.02
3el4
3.14
2.69
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RUN NO.

1.0058
1.0069
1.0080
1.8086
1.8091
1.81082
1.0114
1.0138
1.0164
1.08259
1.8354
1.0438
1.055@
1.0696
1.0825
1.8965
1.1122
1.1262
1.1418
1.1581

3

g.80822
@.8911
B.0011
9.0006
P.00806
2.0011
2.0011
B.0017
2.80834
6.8895
2.8895
B.8084
g.g112
@.8146
2.0129
@.0140
@.8157
@.0140
B.8157
@.0162

TABLE 14

293750
294750
299758
309750
319750
329750
339750
349750
359750
369750
379759
384750
389759
394750
399759
484750
489750
4147509
419750
424759

T2

(continued)

1020
1808
5000
18000
12608
18030
12000
10008
19602
18002
12000
5000
Seoa
5004
50290
50040
5000
50049
5009
5000

2.24
112
2.24
5.60
5.60
1.12
1.12
1,68
3+36
9.52
9.52
1.68
2.24
2.91
2‘.‘58
2.80
3.14
2.80
314
3.25
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TABLE 14 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 2.61 E-6 2.8013 589
2 9.33 E-7 2.00831 15080
3 2.24 E-T7 2.9041 4500
4 1.12 E-7 @.0852 12000
5 131 E-7 G.0064 222002
6 1,12 E-7 0.8077 32000
7 1,49 E-7 2.28090 42000
8 3.17 E-7 6.0113 52000
9 8.21 E-7 2.0170 62020

10 1.64 E-6 2.9293 720800
11 2.13 E-6 2.0482 82000
12 2.39 E-6 B.0648 89500
13 2.65 E-6 B.08774 945002
14 2.91 E-6 2.8913 99500
15 2.73 E-6 @.1654 104508
16 2.82 E-6 go1192 199580
17 3.82 E-6 2+.1337 1145080
18 2,91 E-6 2.1486 1195082
19 3.82 E-6 B.1634 124509
20 2.91 E-6 @.1783 129500

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.0026 1600
2 2.00835 2000
3 Q.0047 70092
4 B.6058 17060
S 2.00871 270089
6 g.0082 370060
7 2.280897 47000
8 8.8129 57060
9 g.0211 67000

10 B.8375 77089
11 g.3588 87000
12 2.8707 92000
13 B.08490 97000
14 0.8986 182000
15 g.1122 187600
16 g.1262 112608
17 B.1413 117600
18 B.1559 122000
19 B.1710 127202
20 B.1855 132608
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TABLE 15

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-1-8, TENSION-TENSION

F=12Hz, K2=10,

RUN N@.

0. 6038
0. 6055
0+ 6055
0. 6055
0+ 6055
0+ 6055
0:6194
06327
0.6427
0.6532
0. 6660
0+ 6782
0. 6932
0. 7060
0.7193
0. 7320

DELTA A

1

0.0028
0.0017
0.0000
0.0000
0.0000
0.0000
0.0139
0.0133
0.0100
0.0105
0.0128
0.0122
0.0150
0.0128
0.0133
0.0128

R=0.3,

72

U=8.33,

CYCLES

26000

46000

66000

86000
106000
126000
146000
153000
157000
161000
165000
169000
173000
177000
181000
185000

S=2.5

DELTA CYCLES

.2000
20000
20000
20000
20000
20000
20000

7000
4000
4000
4000
4000
4000
4000
4000
4000

DA/ DN

1. 39
8¢ 35
0.00
0.00
0.00
0.00
6094
1.91
2+50
2¢ 64
3. 19
3.05
375
3.19
3.33
3.19

E-6
E-8
E+0
E+0
E+0O
E+0
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6




INCR

VRQND WN -

INCR

VRO UND QN

#

#

TABLE 15 (continued)

VALUES AT MIDP@INT 9F READING INCREMENT

DA/ DN

139
8435
0.00
0.00
0.00
0.00
694
1.91
2.50
2.64
3.19
3.05
3.75
3.19
3.33
3. 19

VALUES AT END @F READING INCREMENT

E-6
E-8
E+O
E+Q
E+O
E+0
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

T@T CRACK
0.0028
0.0045
0.0045
0.004S
0.0045
0.06045
0.0184
0.0317
0.0417
0.0522
0.0650
0.0772
0.0922
0.1049
0.1182
0.1310

75"

T@T CRACK
0.0014
0.0037
040045
0.0045
0.0045
0. 0045
0.0115
0.0251
0.0367
0.0470
0.0586
0.0711
0.0847
0.0985
0.1116
0. 1246

TdT CYCLES

2000
22000
42000
62000
82000
102000
122000
129000
133000
137000
141000
145000
149000
153000
157000
161000

T8T CYCLES
1000
12000
32000
52000
72000
92000
112000
125500
131000
135000
139000
143000
147000
151000
155000
159000




F

RUN NO.

Bela 74
g.4491
Be 4491
Beu4u97
Be4508
Pgeastiy
@.4589
04810

s 12Hz,

TABLE 16

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO, 6-L-15, TENSION-TENSION

DELTA A

1

B.0028
60017
P.0000
0006
g.0811
B.0006
Q.0876
B.g221

Test performed to zero-in on overload shut-off ratio.
terminated prior to reaching (da/dN)c.

K, = 10,

R = 0.3,

76

CYCLES

5000
30068
55280
BOCOQ

125600
1300829
155208
165000

U =B8.66, 5 =26

DELTA CYCLES

160¢
25000
25000
25009
25000
25000
25060
19300

DA/ DN
2:8@ E“6
6072 E-8
@08 E+0
2.24 E-8
448 E-8
2,24 E-8
3«82 E-7
2.21 E-6

Test



TABLE 17

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO, 6-L-15, TENSION-TENSION

F =128z, K =10,

RUN NO.

@.5460
Be5482
@.5482
ge5482
g.5482
@e5494
Ge5494
B 5494
Be5494
B.5494
Be5494
@+5494
05494
P.5494
2.5494
B.5494
@.5494
Pe5494
@.5494
@e5494
@e5494
B.5494
@.5494
@.5659
B.5734

Test performed to zero-in on overload shut-off ratio.

DELTA A

1

B.0825
g.pg2e
B0C20
@.0299
B.0000
geB2Z11
g.en0s
g.00260
P 0020
B.0220
p.geoe
g.¢000
P.0000
B.20008
g.8220
0.0C000
2.00009
G0300
g.c000
G 0eo0
P.0080
B.00020
B.0000
g.0165
P.0076

R=0.3, U=9.33 §*=
CYCLES DELTA CY
190¢0 1000
3508¢ 25000
63000 252080
850C¢C 25ee0
11220 25060
1352202 25000
1600080 25000
185620 258060
210e06 25000
235092 25000
2608060 2500¢
2850¢0 25009
310260 25000
335060 25000
366000 25000
385008 25000
41000¢ 25000
435008 25000
460008 25000
485000 250040
510800 25009
535023 25000
560000 25000
5850089 25000
587930 2000

terminated prior to reaching (da/dN),.

77

208

CLES

Test

DA/ DN

2.52
8496
@20
0.0
P00
4748
g.o¢2
p.09
g.00
200
603
052
8,29
9.00
B.00
000
@.00
3. 00
2.20
P.00
F.00
B00
@.;g@
6e 61
3.78

E~6
E-8
E+D
E+@
E+0

E+@
E+Q
E+@
E+0
E+Q
E+d
E+@
E+d
E+g
E+Q
E+Q
E+0
E+0
E+@
E+0
E+@
E+@
E-7
E~-6



TABLE 18

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-L-6, TENSION~TENSION

F«12Hz, K2-10, R=0.3, U=9.67, S=2.9

A DELTA A CYCLES DELTA CYCLES DA/ DN
RUN N@. 1

1.1684 g.0028 7008 10068 2.88 E-6
1.1781 g.oa17 32000 25000 6,72 E-8
117081 8.20069 57000 25000 @.008 E+B
11787 g.0036 82000 25303 2.24 E-8
1.1787 P.0000 187230 25000 .00 E+0
11707 8.2099 1320082 250020 g.08 E+0
171787 @.0000 157000 250080 2.00 E+0
11707 2.0000 182002 25820 @08 E+0O
141767 2.00060 207020 25080 2.090 E+0
1.1707 g.0080 232080 25000 808 E+0
11710 0.09223 257000 25003 1512 E-8
1.1719 2.0000 282020 25000 @.00 E+0
121710 2.0000 3070009 25028 @.00 E+0
1+1712 B.2803 332800 25909 t.12 E-8
171712 0.0000 357028 250082 @.0¢ E+9
171712 8.0029 382900 25090 2.00 E+0
1.1712 8.2000 407000 250080 2.99 E+0@
11712 @.0020 432009 25020 @.09 E+0
171712 2.2020 457000 250080 2.00 E+0
1.1712 B.0000 482000 25000 0.02 E+0
1.1712 9.0000 507209 250009 @.08 E+0
151712 2.0000 532000 25000 2.09 E+0
1751712 B.0000 557040 25800 .00 E+3
11712 3.0000 582200 250608 2.0 E+@
1.1712 2.2000 6270080 25900 .00 E+0Q
11712 2.0089 632089 25908 @806 E+0
1.1712 B.2000 657800 250429 8.00 E+0
1s1712 2.0000 682002 25000 2.0 E+0
121712 @.09200 707288 25002 B.00 E+0

S=2.9 considered to be overload shut-off ratio for this case.

78



TABIE 19

- EFFECTS OF UNDERLOADS ON CRACK GROWTH OF °
. 2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO., 2-L~14, TENSION-TENSION

F=12Hz, Kz-lQ, R=0.5, - U=10, S=2.5

A DELTA A CYCLES DELTA CYCLES DA/DN

RUN N@. 1
1.3745 C.0017 2500¢ 1600 1.68 E-6
1.3759 BeCC14 45000 200006 705 E-8
13765 B0006 65090 2C300 280 E-8
13768 0.C003 85060 20000 140 E-8
13768 0 0000 125260 200060 @ 2E E+8
13773 0 0006 1250060 20000 2,80 E-8
1¢3779 G.e006 145200 ‘opcoe ‘2.8¢ E-8
1.33801 Ge0B22 165060 20CG0 1712 E-7
1.3824 g og22 175660 12000 - 2.24 E=7
13871 . GeGBA48 185669 1geee 476 E=T
1.2880 0<0008 187¢ce 2000 C o 4veg E-7
173894 g eola 189060 2000 768 E=T
1v3910 S Bven1T7 191020 2000 8 40 E-7
13924 . Be6C14 193000 2000 7068 E-17
1.3938 Gs2014 195208 2620 TeG@ E-17
1.3955 0.e017 1972€0 2620 8v43 E-T
153978 - g.cro2 1992045 222¢ 1712 E<&
103994 g ue17 201968 oCoes 8746 E-7
174214 g.reon 203226 2¢ed ' 9v8@. E-7
1e4z34 gs0020 2¢5£06. - 2ee0 9+.8¢ E-7
1 40656 g.3022 207020 2000 1712 E-6
1.4¢81 g.2225 209020 2060 1726 E~6
1,416 ge2C25 211606 2¢Ce 1.26 E-6
l.4126 ¢ o0 213260 egee - 98¢ E-7
1.4148 g.ecoe 215620 206¢ 1712 E-6
174162 Gepgla 217¢¢¢ 2000 750 E-17
174182 B rgan 219000, 2060 9.80 E-7
lea2e7 Z.0025 2210060 2000 1.26 E-6
174232 B.0025 223200 2020 .26 E-6
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INCR #

AVANCTN DO -

[\)r—-v—oo—-n——o—-r—*‘.—-n—-v—-
VDOV AIn0 D WD -

n

DMUMD N
VWARAIOo U LD

TABLE 19

(continued)

VALUES AT MIDPOINT OF READING INCRIMENT

DA/ DN
1. 68 E-6
7.¢23 =Z-9
2.8C -5
ledt? -8
.20 E+C

.22 k=8
2.00 E-3
.12 Z-7
‘:.'24 =-7
4776 E-1
4e27 E-T7
T.00 E-T7
8046 n-17
Ty E-7
840 E-7
1,12 E-¢
8eal E-7
9.28 E-7
00.82 n=7
1.12 2-6
lv2& ==¢

<26 E-6
9.8¢ =~7
lel2 Z-€6
7.6 E-7
9.8¢C E-7
.26 E-%
1.26 E-6

KO

TOT CRACK
Be20C8
G724

2
]

“, .
[RGB S

IS AN AN
I

.. o, .,
>
100 I S \b TG\ W6 B 43

.
[N IS IS G I B TN I

RO [ IS IS S |
— ) )R

e QO On

20174
ge.0129
GeC223
g.0218
Ge0232
Ce@238
TeG276
G 02295
ZeG316€
D.2342
Te0GES
J«C 328
GCeZLBO
2 Q427
BeClsy
E.0u56
fe2491

TOT GYCLES

560
11636
31530
5152¢
716020
91363

111825
1316273
14ECTE
13€C50
162224
164063
18€a0a
lesgae
172262
172802
174560
176007
1785080
16CCED
1832200
134200
186206
1883CC
190660
192z
19436¢
196030
1982¢¢e

T




TABLE 19 (continued)

VALUES AT E=ND OF READING INIJCREMENT

INCR # TOT CRACK TOT CYCLES
1 Be 217 1gee
2 G.2031 2180¢
3 20636 41062
4 G.6339 61687
5 GeEE039 gloeg
6 B.0C4LS 1g1eed
7 P OBSE 121¢¢
8 G.02Z73 1a1¢2go
9 Be7(95 131¢26¢

16 Z.0143 161262
11 f.C151 163568
12 B.08165 16560%
13 ¢.2182 le7€gcs
ta B 0196 162@00
15 g.521¢ 17.156¢
16 g.0227 17200¢
17 Fe0249 175660
18 g.c266 17786¢
19 B.G236 17906
2¢ £.03%5 131266
21 6.8328 182384206
22 @.2353 18500¢
23 5.8378 1870720
24 Z.£398 1896¢C¢
25 BCAH20F iolcag
26 G 2434 193820
27 QG454 19560¢
28 CeZH7° 197660
29 B.0504 199002

g/




RUN NO.

Bedaye
Bel4yse
B.a460
Bel1462
Celu4463
Be84463
Ge4463
204463
B.4469
Bed469
B+4535
B.4533
D+4556
B+4584
B.4639
B.4670

Test performed to

TABLE 20

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 4-1~4, TENSION-TENSION

K,=10, Re0.5,

DELTA A

1

2.2006
B.2226
8.0222
2.23¢0
2.8323
B.0030
B.3208
2.0283
2.8006
B.2222
2.8236
@.2325
B.0325
3.2328
342825
2.8362

to reaching (da/dN o

U=10.4,

CYCLES

166320
176020
186232
196323
206322
216822
2263272
236222
2462292
256329%
266202
276003
286002
296232
3063373
3163332

ero-in on overload shut-off ratio.

E2

S'20§

DELTA CYCLES

1920
12229
19200
18290
12322
16020
16220
12230
12632
132232
10623
12330
12222
19023
10622
18220

DA/ DN

5.60
569
8e40
.23
2.80
2.20
2.22
B33
5.69
0.00
3.64
2.52
2452
2.8
2.52
6.16

E-7

[l o] rlfl 131
RO PR IR

Test terminated prior



A

RUN NO.

@.5942
275958
955958
gv5961
gv5961
975961
875961
8.5961
@75961
P37 5964
@s5964
875964
@e 5964
@359 64
@759 64
@ 5964
P+ 5964
gv5964
gv5964
#5964
#5964
Bo5964
@v59 64
875964
@v5964
g 5964
@359 64
Bv5964
@v5964

Test performed to zero-in on overload shut-off ratio.
shut-off ratio for this case.

TABLE 21

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 4-1~4, TENSION-TENSION
U-10.8,

K2-10, R=0.5,

DELTA A

1

G.0011
80017
2.0000
20003
gs0000
B 0000
80000
B.00006
g.0000
2.80083
P.0000
00000
o000
80000
20000
P.00080
g.0000
0.0000
goc000
20000
80000
g 0000
20900
60000
P.0000
80800
0.0000
0.0000
P 0000

E3

CYCLES

1040080
144009
184000
224000
264000
304000
344800
3840600
424060
464000
504000
524209
S44000
5640088
584000
624000
624000
644009
664000
684000
704009
724009
7440080
764000
7849290
804000
824000
844000
864000

S-2n7

DELTA CYCLES

1000
48000
40000
dp000
48000
40000
40000
48000
48000
48600
40000
20000
20000
26000
20000
20000
20000
20000
20000
20090
20690
20009
20000
20090
20000
20000
20000
20000
208009

DA/DN

1.12
4720
g.006
790
.99
g.00
g.00
009
g.00
7.00
g.00
g.eo
B o0
.00
g.00
.00
6-90
300
P00
800
gvog
@00
@00
g.00
g.00
2.00
g.00
g.80
2.00

E-6
E-8
E+@
E-9
E¥g
E+0
E+@
E+@
E+0
E~-9

E+@

E+d
E+@
E+0
E+0
E+@
E+O
E+0
E+2
E+g
E+0@
E+8
E+0
E+0
E+2
E+@
E+g
E+9@
E+0

S=2.7 considered to be



RUN NO. 1

BeT7406
ge7412
@eT7412
@aeT7412
ge7412
@e7417
Be 7420
@e7420
Be7420
Be7420
Be7420
Be7420
Be7420
P.7420
@ 7420
@.7420
B¢ 7420
Be 7420
Ge 7420
Ge7420
Be7420
@e7420
@.7420
Pe7420
0e 7420
877420
PeT7420

TABLE 22

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 4-1-4, TENSION-TENSION
K =10, R=0.5, U=5.0,

2

DELTA A

B.00614
Be0086
80000
@.0000
0.0000
B 0006
@.00083
2.0000
00000
G.0000
00000
g.08C0
20000
80003
P 009
P 6000
2.2090
B.0000
200003
P.0000
0.0802
B 0800
D 8000
B.0000
0000
2.0009
B.0000

CYCLES

6000
46000
36000

1260809
166008
206200
246000
286009
326020
366008
406000
426000
446000
466000
486000
5060080
526000
546000
566000
586000
6236000
626200
646000
6660009
686000
706200
726000

Both crack tips shut-off.

SF

S=2.5

DELTA CYCLES

2800
490020
40000
40009
400083
48809
428069
40000
40000
42000
406009
20209
20060
2peeo
268800
200800
200080
28090
260940
200680
28080
2g8eo
20000
200¢0
20080
20029
200060

DA/DN

700
149
g.29
@.90
P00
140
700
.00
2.00
0.09
@00

909

000
@00
P00
g.00
g.09
.00
.00
g.00
000
g.00
g0
g.oo
g.op
P00
g.00

E-7
E-8
E+Q
E+@
E+0
E-8

E+Q
E+0
E+0@
E+0@
E+0
E+0
E+@
E+@
E+@
E+0
E+0
E+Q
E+0
E+8
E+3
E+0
E+0
E+D
E+0
E+0Q



RUN NO.

@.8658
8.8663
6.8663
2.8663
#.8663
@.8663
B.8663
@.8663
#.8663
B.8663
@.8666
B.8666
@.8669
8.8775

TABLE 23

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 4-L-4, TENSION-TENSION

Kz-lo, R-O . 5 »

DELTA A

1

2.8022
@.0806
6.0000
2.080800
0.0000
2.0000
8.0000
B.0000
2.2600
B.0000
2.20083
0.0000
8.8603
8.0106

U=4.6,

CYCLES

5008
450608
85000

125080
165000
205000
245000
285000
325000
365000
4850609
4250060
445000
465000

3-203

DELTA CYCLES

1800
40029
40000
40000
40000
400800
40000
40000
40000
40000
40000
20000
20000
20000

DA/DN

2.24
1.48
P.09
2.00
g.00
8.00
2.00
0.00
8.00
g.00
789
g.00
{40
5.32

Test performed to zero-in on overload shut-off ratio. Test terminated
prior to reaching (da/dN)c.

E~6
E-8
E+0
E+2
E+0
E+0
E+0
E+0
E+0
E+@
E-9
E+0
E-8
E-7



RUN NO.

B.9643
P.9643
P.9643
Pe9643
89643
89643
09643
B+s9643
g.9643
89643
@.9643
@e9643
29643
B.9643
g.s9643
B+9643
0.9646
g.9646
B.9646
B 9646
Be9646
g 9646
Beo646
Be9646
P.9646
B.90646
P.9646

Test performed to zero-in on overload shut-off ratio.

TABLE 24

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 4-L-k, TENSION-TENSION

K2 <10, R =0.5,

DELTA A

1

6.8022
2 8003
¢ 0800
eve000
670000
80000
G- 0000
g 0000
0 8000
20000
6 8000
¢ 00060
@ 0000
0 8060
B B000
G 0000
6V 0003
0V 8000
@ 0000
¢ 8000
B E0060
6 o000
6. 0000
G 0000
G 0000
G 8000
6 0000

U = 4.8,

CYCLES

5008
450080
85000

125000
165029
205009
245000
285000
325000
365000
435000
425000
445000
465008
485000
585000
525000
545080
565600
585000
6250006
625000
645000
665000
685000
105000
725000

S = 2.4

DELTA CYCLES

1200
40000
48000
40000
40000
40000
40000
40000
40000
40000
40000
20000
20000
20000
200900
20000
20000
20000
20090
20000
20000
20000
20000
20000
2000
20000
20000

considered to be shut-off ratio for this case,

E6E

S = 2.4

DA/DN

2.24
700
P00
g.00
0. 00
0. 0a
0 00
@00
2v80
0.00
000
2.00
ge00
2700

B.00

P00
1740
@00
e 20
g.go
0.00
@003
0.00
ge00
@00
g.99
g.e0

E-6
E-9
E+0
E+0
E+g
E+@
E+@
E+(3
E+0
E+@
E+@
E+0
E+0@
E+0

E+8

E+8

E+0
E+9
E+@
E+0
E+0
E+@
E+0
E+@

E+@

E+0



RUN N@.

1.2622
1.2656
172667
172667
172678
172690
1.2712
172712
172723
1.2734
172762
1.2897
173205
153507
123793
174112
174291
174459
174638
1.4818
154918
1°5019
1°5109
1.5210
175299
175389
175478
15568
15658

TABLE 25

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 4-1-8, TENSION-TENSION
F=12Hz, K2-10, R=0.,1, U=30, S=3.0

DELTA A CYCLES DELTA CYCLES DA/DN
i
g.0062 60080 1000 6+.16 E-6
g.0834 26000 20000 1768 E-7
B 0011 46000 20000 560 E-8
g.0000 66000 20000 @00 E+0
g.og11 866090 20000 5.60 E-8
g.0011 106009 20000 5.60 E-8
g.og22 126000 20000 1v12 E=7
0.0000 146200 20080 @.00 E+0
B.0011 166020 20000 5.6 E-8
g.o011 186400 20000 5. 68 E-8
g.0028 206000 20000 1409 E-7
g.06134 226000 22000 6.72 E-7
9.0308 2340680 8000 3+85 E-6
g.0302 242000 8020 3.78 E~-6
g.6286 250080 8000 3+57 E-6
#.0319 258000 8000 3+99 E-6
g.8179 262000 40008 4448 E-6
B.0168 266000 4000 4,20 E-6
g.8179 2720480 AB00 448 E-6
@e0179 274000 4900 4.48 E-6
geo101 276000 2008 5.84 E-6
g.2101 278000 2008 5.04 E-6
G.2090 280030 200 4748 E~6
@.0101 282000 2008 5«84 E-6
2.9698 284000 2000 448 E-6
B. 6098 28 68090 2000 4448 E-6
P.06096 288009 2080 4448 E-6
g.0090 2900800 2000 4+.48 E-6
P.0098 2920060 2000 4448 E-6

7



TABLE 25 (continued)

VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
2 1.68 E-7 6.0078 11000
3 5.60 E-8 e 0101 31800
4 2.00 E+0 B.0106 51000
5 5.60 E-8 g o112 71200
6 5. 60 E-8 g o123 91809
7 1712 E-7 ge0140 111000
8 000 E+0 g 0151 131000
9 5,60 E-8 2. 0157 151020

10 5. 60 E-8 g.0168 1710020
11 1.40 E-7 g.0188 191000
12 6.72 E-7 2 0269 211000
13 3.85 E-6 B 0490 225000
14 3.78 E-6 g.0795 2330600
15 3.57 E~-6 @. 1889 241000
16 3.99 E-6 2.1392 249000
17 4,48 E-6 g 1641 255000
18 4720 E-6 G.1814 259000
19 4748 E-6 0.1988 263000
20 4748 E-6 ge2167 267000
21 5.04 E-6 @.2307 270000
22 5.84 E-6 g. 2468 272000
23 4,48 E-6 0 2563 27402¢
24 5.04 E-€ @, 2598 276080
25 4748 E-6 B.2694 278020
26 4748 E-6 22783 280000
27 4,48 E-6 g.2873 282000
28 4,48 E-6 go2962 284000
29 4,48 E-6€ @.3852 28 6000

EE



INCR #

VORIV HWN =

TABLE 25 (continued)

VALUES AT END OF READING INCREMENT

TOT CRACK
B.0062
B.80695
g.a106
g.0106
g.g118
2. 9129
88151
g.0151
g.0162
gso174
g.62¢02
8<0336
g.0644
@.0946
g.1232
@.1551
B1730
@.1898
0.2078
g.2257
g.2358
@e2458
g.2548
Be2649
gs2738
g.2828
8.2918
@e3087
2.3097

TOT CYCLES
1000
2100¢
41000
61000
81000
101000
1210098
141000
161000
1810082
201000
221000
220000
237600
245800
253000
257000
261000
265000
269000
271800
273000
275000
277000
279000
2810600
283000
285000
2870060

Data for one crack tip.
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F =

RUN NO.

1.3826
1.3888
1+.3899
1.3910
13922
173922
173922
173922
173924
13924
13924
1+3924
173924
173941
173941
13944
13944
173950
13958
143950
173950
173950
153989
174008
174137

Test performed to zero-in on overload shut-off ratio.

prior to

TABLE 26

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO, L4-L-4, TENSION-TENSION
U =31,

128z, K, =10, R =0.1,
DELTA A CYCLES
1

@.0028 6000
g 0062 310¢0
gV oo11 56000
@001 1 81008
60611 1060080
g 0000 131020
B o000 156000
G 0000 181020
¢ 0003 206000
G 0000 231630
68800 256000
G 0000 281600
e 0000 306000
g 0017 331260
G 0000 356020
@ 0203 381000
G 0000 40 6800
G 8026 431000
B 0000 456000
G 0000 481000
g 0000 506600
6 8000 531000
@00 39 556000
@ 0020 581600
20129 591000

reaching (da/dN)c.

90

S ¥3.1

DELTA CYCLES

1000
25009
25000
25000
25000
25800
25988
25008
25000
25000
25000
25000
25000
25000
25090
25200
25009
25000
25000
25000
25000
25000
250009
25060
10000

DA/DN

2.80
2746
448
4748
4448
g 00
Be00
geoo
1v12
P60
g.00
f.00
0.00
6. 72
o.00
1712
g.00
2,24
gep2
g.00
g.08
g.00
157
7-84
1529

Test terminated

E+@
E+0
E+0

"E~8

E+0
E+0
E+Q
E+@

E+2
E-8
E+0@

E¥Q
E+@
E+@
E+3
E-7
E-8
E-6



A

RUN NQ@.

@.8392
3.8431
#.8439
2.8445
08450
8.8433
@.8453
@.8456
#.8456
B.8456
@.8456
B.8456
g.8456
g.8456
@.8456
B+8459
@+8459
8.8459
@.8459
#.8459
B.8459
P.8459
2.8459
#.8459
8.8459
P.8459
@.8459
#.8459
B.8459

TABLE 27

EFFECTS OF UNDERLOADS ON CRACK GROWIH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-1~6, TENSION-TENSION

F’lez ’ K2-10 'Y

DELTA A

1

@.8034
8.80839
P.2028
B.0086
P.00086
#.0003
B.00800
@.2203
2.2200
g.e000
?.0009
g.0000
6.0000
2.2000
@.0020
@.8003
8.0000
@.2023
8.0000
2.90009
B.2082
0.22208
2.6289
2.00002
@.0009
0.0000
g.0000
P.0000
B.00009

R.Ool,

U-32 9

CYCLES

s@8Q00
30000
55000
80000
105000
132020
155800
1800800
205000
230000
2550020
280200
395000
330230
355000
3800002
495000
430000
4559080
480000
585030
5302300
555000
S802039%
6350008
632000
655000
680002
7050080

8-502

DELTA CYCLES

1009
250080
250600
250080
25000
25000
25000
25000
25009
250800
25000
25090
25000
25000
25208
25000
25020
25068
25000
25909
25022
25000
250008
25000
25000
25000
25000
250049
25000

DA/DN

3.36
1457
3.36
2.24
2724
112
B.00
1e12
0.00
g.29
.09
2.23
g.00
2.00
.22
1712
p.00
@.20
8.20
B.00
2.22
g.02
@.00
8.00
9.90
2,98
@.08
2.00
g.00

S=3.2 considered to be overload shut-off ratio for this condition.
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F=12Hz,

RUW NO.

Pe5356
B.5372
@s5439
} B S467
CV5478
ge5511
@ 5989
86487
771687
"GV 7585
Ev8149
8261
Z.8395
B8495

TABLE 28

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR -

SPECIMEN NO. 1-1-13, TENSION-TENSION

1

K2=10,

DELTA &

Ze0
Ged

[SRO]

2
1

[s or}

B.75068
B.5629
B.0E11
G;G@&a
TBLnaTE
G408
BeaeZe
[ Filelot
GeZ564

R‘Oo;,

gegtr1e

e 8124
879106

9z

U=20,

CYCLES

\

15080
175600
3352006
4953080
575620
615000
635000
655G30
675029
E9CEET
TG SGEE
768805
7118300
714000

S= 3.0

DELT& CYCLES

teee

16650
1600060
168600
82200
 4pE0s

20098
20080

| 20600
156580
15060
3080
3828
3600

DA/ DN

2.77
te@a

Leg2

2737
1539
1o1
3:06

3722

305

~3v 34
" 3¢78
3576 .
L Avay
'3:34

' L L]
ORGP NIRROAR O

B 6T B9 0 0143 19 10t ) 1 0

| B




INCR

-
VO @RI -

11
12
13
14

INCR

#.

I
b4

VR0 S W

TABLE 28 (cont'd)

VALUZS AT MIDPOINT OF READING INCREMENT

DA/ DN

2.77
1704
492
237
1.39
YRS

3.06.

3.22
3vee
3.34
3+78

373

a4 44
3¢34

z-6

x
| BN O DN N |
o]

]
OO OO Oy Oy 3 X CQ

_FIM{‘?M!QMI‘:’t’iMFJF}_I‘UU

TOT CRACK
B.0014
B.0037
g 6680
g.0129
Be0149
PFeG176
BeB4a37
¢ 0925
Bell74
‘Ce2023
Ge2554 -
Ze2892
233315
@e3132

TOT CYCLES
560
81000
241620
421998,
521660
58 1660
611560
631650
651663 -
668560
683560
692500

695500

698520

- VALUES AT END OF READING”INCREMENT

TOT CRACK-
P.3728
BeOCH6
PeClla
BeE143
B G158

Be8198

FeB676
g31174
B 1774
ge2272
g72836
652948
@+ 3352
273182

TOT CYCLES
1666
161952
321990
481620
561560

621588
621855 -
641800
661922
676290
6912508 .
694508
697008
162300

Data adjusted to reflect growth at only one crack tip.
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TABLE

29

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN 2-1-8, TENSION - TENSION
U=20.67,

A

RUN NO.

2.6160
046199
8.6199
2.6233
0.6238
0. 6238
@7 6255
.6266
. 6266
076266
@. 6272
6.6278
0.6278
2.6278
¢. 6278
0.6278
0.6278

DELTA A

1

G.0022
@.0039
0.0000
2.0034
B.0806
B.0000
2.0017
.0011
B.000802
@.0030
2.0806
g.2036
B.0000
G.0082
2.0000
2.8000
B.000Q

Both crack tips shut-off.

R-OOB’

o4

CYCLES

32000
112068
192020
272000
352000
432000
512020
592000
672000
752000
832000
912000
992038

1872082
1152089
1232200
1312000

Sm3.1

DELTA CYCLES

2008
800800
80000
80002
80089
80020
82209
820600
80000
82000
80000
82200
800060
80002
89000
800043
80200

DA/DN

1.12
4.90
P.00
4.20
700
2.00
2.10
1.48
.00
0.20
7.03
700
0.09
C.22
B.20
B.020
Z.00

E~¢€
E~-8
E+9

E-8

E-9
E+0Q
E-8
E-8
E+2
E+0
E-9
E-9
E+0
E+9
E+0
E+0Q
E+9




Data Tabulations for Tension-Tension Load Class,
K2=7.78 and 14 KSI./In.

Q25




RUN N@.

2.9615
0.9626
2+9643
2.9677
2.97395
2+9738
8.9772
0.9808
8.9845
0.9887

RUN N@Z.

B.9895
B.9912
Be9929
89957
@.9965
18016
1.2258
1.2180
1.2142
leg172

RUN NO@.

1.2189
1.0203
l1.0223
leg242
1.0273
1.0304
1.0343
1.02385
1e0422
10461

TABLE 30

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-I-21, TENSION-TENSION
F=12Hz, K2=7.78, R=0.l1, Us=l5, S=1.5

DELTA A CYCLES DELTA CYCLES DA/ DN
1
G.2311 26229 1229 lel12 E-6
B.2211 28202 20853 5.60 E~7
6.2317 32323 2033 gedd E-T
De2334 32032 20823 1.68 E~6
B.2028 343¢3 289212 1443 E£-6
Be 3334 36338 2032 1.68 E-6
B.23234 3820692 22903 1. 68 E-6
P.0C36 48223 22082 1.82 E-6
Be 3036 42830 2022 1.82 E~6
Be.B642 440879 2220 2.12 E-6
2
B.2328 4533¢ 1220 8.4 E-7
B.2817 470292 2932 Be42 E~7
B.2217 49333 2zes Be43 E-T
2.0228 51233 2032 1e43 E-6
B.2328 5323¢ 20223 1e42 E=-6
B.3331 553230 2029 1«54 E-6
B.2842 57238 28272 2.12 E-6
BeB342 59029 2060 2.10 E-6
2.3242 61223 22272 210 E-6
23031 63332 2223 1.54 E-6
3
240717 642723 1822 1.68 E-6
G.3314 66008 2237 7«22 E-7
Be.23317 68322 2089 8.40 E-7
@.3322 14414 2023 tel2 E-6
Q.02231 720392 2090 154 E-6
B.C231 74300 2009 154 E-6
0.2339 76200 2p23 196 E~6
B.2342 78303 2029 213 E-6
2.2236 80300 20830 1.82 E-6
3.2039 82200 2000 196 E-6

96



TABLE 30 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/DN TOT CRACK TOT CYCLES
i 1.21 E-6 32336 580
2 728 E-7 8.8219 20292
3 8e42 E-17 2.2335 40203
4 le 43 E-6 BeB257 6000
5 1. 45 E-6 @.8285 8230
6 1.59 E-6 B.B116 120062
7 1«91 E-6 B.2151 12023
8 2.21 E-6 B.2193 14200
9 1.91 E-6 B.2229 16220

10 1.87 E~-6 B.08267 18000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 P.0012 1228
2 2.3326 30292
3 B.0343 50082
4 BeB371 7229
5 B.8122 9230
6 2.2132 119222
7 B.0172 13622
8 B.2219 15822
9 B.0248 17029
10 P.B286 19200

97



RUN N@.

2.8294
P.8299
2.8310
P.83583
B.8375
8.8397
P.8420
@. 8456
B.8484
P.8509
B.8548
2.8607
B.8641

RUN Ng@.

0.8845
g.8851
@.8876
P.8915
3.8940
88971
g.9002
6.90838
g.9872
B.9106
F.9142
g.9181
@.9220

RUN Ng.

3.9386
B.9402
@.9414
D.9447
B.9461
0.9500
0.9534
8.9570
g.9612
B.9652
2.9694
8.9733
Be9775

TABLE 31

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1-20, TENSION-TENSION
F«12Hz, K,=7.78, R=0.1, U=20, S5=2.0

DELTA A CYCLES DELTA CYCLES DA/ DN
1
g.0022 13002 1000 2.24 E-6
B.08006 178092 4000 led@ E-7
B.2011 21000 4220 2.80 E-7
B.08039 25002 4209 9.80 E-17
B.2225 27000 2ee0 1.26 E-6
B.0022 29000 2000 1.12 E-6
Q.02022 31009 20¢0 1.12 E-6
B.8836 330202 2000 1.82 E-6
p.2028 350009 2002 1.40 E-6
@.0025 37200 2000 1«26 E-6
3.2839 3908009 2022 1.96 E~6
B.08059 41000 2000 2494 E-6
B.20234 43000 ceoe 1,68 E-6
2
g.2011 52090 1000 1«12 E~6
B.0006 560800 4000 1.49 E=-7
B.02025 600082 4200 6.30 E-7
G.0839 64000 40920 9.88 E-7
@.0825 660092 2000 1«26 E-6
@.0031 68000 20800 1.54 E-6
B.0831 70800 2000 154 E-6
@.8036 72000 2000 1«82 E-6
B.0034 74008 20080 1.68 E-6
G.00234 76000 2000 168 E-6
B.00836 78000 2000 1.82 E-6
@.2039 80030 2000 196 E=-6
3.0039 82000 2000 1496 E-6
3
B.0014 91000 1029 1«40 E-6
B.0017 95008 4000 4.20 E-7
g.0011 99000 4000 2480 E-17
B.0034 103000 4000 8440 E-7
G.0014 185000 2000 7.08 E-7
P.2039 107000 2000 1496 E-6
B.2034 199008 2009 1468 E~6
P.0036 111002 20088 1.82 E-6
g.0042 113228 2099 2.10 E-6
2.0039 115008 2000 1,96 E-6
B.B042 1178080 20989 2,10 E-6
P.8039 1190600 2090 1496 E-6
g.0042 121000 2000 2.10 E-6
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TABLE 31

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VOOV L WN -

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

VRIOUNDHWN =

DA/ DN

1+ 59
2.33
3.97
9.33
1087
154
1.45
1.82
1.73
1.63
1.96
2. 29
1.91

E-6
E-7
E~7
E~-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

TOT CRACK

g.0016
2.0025
B.0041
2.0078
0.0100
g.0131
g.0168
G.0196
g.09231
B.2263
g.08302
@.0348
@.0386

TOT CRACK

2.0008
2.0021
2.8033
8.0060
3. 0089
0.0115
@.0145
2.0178
2.0213
0.0247
2.0283
2. 08325
B+0367

TOT CYCLES

29

1000

5008

90072
130600
15000
172068
1900682
21029
23009
25092
270600
29000
310002

TOT CYCLES

580
3000
7000
11008
14200
160620
18000
20008
220009
24200
26000
28000
30030



RUN N@.

1.1990
1:2006
1.2012
1. 2023
122029
1.2629
1.2029
172246
1. 2048
12054
152068
152082
1.2088
1520896
152118
1.2141
152160
1.2183
1.2211
1.2239
1.2270
1.2323
152354
152398
1-2449
1.2499
152544
1.2589
1.2639

TABLE 32

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-1~15, TENSION-TENSION

F-128z, K,=7.78,

DELTA A

1

d.gp22
B.0017
B.0026
geoa211
2.03066
B.2002
P.0323
B.2217
B.2033
G.2206
B.03214
B.0014
B.2236
@.2008
G.0014
2.2031
P.B323
P.2022
2.2023
P.0828
2.2031
B.2034
D.2050
P.2845
2.0058
82058
B.08045
B.0245
9.0852

R-Ool, Ug25,

CYCLES

2000

7200C
122063
17320
22020
27082
32320
37022
39020
41000
439289
452020
47239
490629
51009
5392%
55288
57030
59000
61022
63228
65200
67003
69000
71000
73023
752082
77239
79600

SO0

S=2.5

DELTA CYCLES

1800
5307
5300
5200
5808
5090
5002
5300
2000
2023
2037
2022
2000
2007
2007
2009
2000
2020
2000
20073
2000
2000
20932
2000
2000
2000
2000
2020
2003

DA/ DN

2.24
'3.36
l1e12
2.24
112
200
B.00
3.36
1.47
2.82
Te22
7.808
2.80
428
T.09
le54
9.82
1.12
1.48
1432
1e54
168
2+.52
2.24
2452
2¢52
224
224
2.52

E~-6
E-7
E-7
E-7
E-7
E+2
E+0
E-7
E-7

E-7

E-7

E-7
E-7
E-7
E-17
E-6
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6



RUN N@.

1.2664
142673
1.2681
1.2684
12695
142695
1.2695
12721
142726
le2712
1.2718
12729
1.2723
1.2732
12740
12748
142765
1.2785
1.2810
1+2835
1.2864
1.2886
1.2922
12953
1.2995
143248
13121
1.3152
1.32@82

2

TABLE 32

0.2025
6.00238
00008
G.0083
B.0o11
8.0023
8.0000
0.02%6
6. 0006
B.0006
3.0026
g.0803
C.0003
B.0028
.3098
?.0008
20017
0. 3020
00225
08025
8. 0025
2. 0625
@.0036
g.0231
G.0042
8.0053
B.2053
3. 3050
2. 0050

7o/

(continued)

80000

85000

97600

95000
18206006
165200
1102672
115228
117602
11900608
1212082
123320
125838
127222
1290320
131003
133280
13503286
137092
139228
141220
1432092
145224
147020
149600
15192a
1533729
155G30
157808

1002
5000
5200
5¢00
5000
5000
5000
5003
2290
2000
2003
2000
2000
2000
2020
2800
2008
2002
2000
2000
2000
20808
2008
2000
2009
2020
2020
2000
2929

2.52
1+68
1+ 68
5. 60
2.24
G20
P00
1412
2.80
2.80
2.80
le40

" 148

4420
4.28
4.28
Be 40
9.83
1.26
1.26
1426
1.26
182
1«54
2.19
2.66
2.66
2.52
2.52

E~6
E-7
E-7
E-8
E-7
E+0Q
E+Q
E-7
E-7
E~7
E-7
E-7
E~7
E-7
E-7
E~7
E-7
E-7
E-6
E-6
E-6

E-6

E-6
E-6
E~-6
E-6
E~ 6
E-6
E-6



RUN N@.

1.3782
143796
1. 3801
1.380@7
1+3812
1.3818
13826
1. 3829
1. 3832
1.3838
13840
1+3849
1.3854
1. 3860
1.3868
1. 3882
13919
1. 3936
1.3966
1. 3994
1.4034
14356
e 484
le4l132
164174
1.4218
1.4263
14297
1.4350

3

TABLE 32

B.0017
B.0014
B.0326
B.0006
3.2006
J.00C6
B.0008
@.8833
3.00033
2.0326
Q.0823
8.0008
B.0236
B.00806
Z.0308
2.0214
B.08836
B.0C17
B.0831
Be 2028
@.2239
G.0822
B.2028
De.2048
B.2042
B.0345
B.B045
B.2334
B.0053

/02

(continued)

1832028
1888020
193208
1982949
2230633
2p8039
213822
2180232
220020
222008
224002
22608632
228388
232229
232233
234838
2362032
238030
2420232
242293
244202
246030
248020
2599¢2
252299
2548320
256C0672
2580397
268020

10800
50808
5008
5082
5082
5822
56309
5228
2800
2800
2000
2209
2260
2008
22920
2000
2030
22008
2020
2p3¢
2330
20939
22009
2¢0¢@
2020
2003
202090
20080
2028

1.68
2.80
1012
1.12
1.12
1.12
1.68
5460
1,40
2.89
1.40
4,20
2.80
2.80
420
7.00
1.82

8. 40

1.' Sq
1283
1.96
Jel2
1.4C
2. 38
2.18
2.24
224
1.68
266

E-6
E-7
E-7
E-7
E-7
E-7
E-7
E-8
E-7
E-7
E-7
BE-7
E-7
E-7
E-7
E-7
E-6
-7
E-6
E-6€

E-€

E-6
E-6
E-6
E-6
E-6
E-6
E-¢€
E-6



TABLE 32

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR

VRN U D W

12
11
la
13
14
15
16
17
18
19
22
a1
22
23
24
25
26
27
28
29

DA/ DN

2415
2.61
1. 31
131
le 49
3.73
S5.69
1. 68
1.87
2.88
373
4420
2. 33
3.73
5.13
8.87
1.21
9. 80
1.40
1435
1.5%
1435
1«91
2485
2¢24
2447
2438
2. 15
2.57

E-6
E-7
E~-7
E-7
E-7
E-8
E-8
E-7
E-T7
E-7
E-7
E-7
E-7
E-7
E-7
E-7
E-6
E-7
E-6
E-6
E-6
E-6
E-6
E~-6
E-6
E-6
E~6
E-6
E-6

/O3

TOT CRACK
B.08011
B.0028
@.0338
BeB244
342051
B.2256
0.2058
220864
J.0870
B.8075
@.2281
B.0¢89
B+20896
G.0182
Beg111
B.8125
CeB146
B.0168
G.2191
B.0219
Be.2248
B.3278
B.8312
B.2359
B.0393
Be0443
B.0489
B.2534
P.2581

TOT CYCLES

568

35%¢

85¢0
135¢2
18500
23500
28580
335872
370208
39020
410088
43000
45000
47800
490209
5189
5329392
55290
57000
59800
61200
63220
65222
67000
6900203
71020
73080
75000
770882




TABLE 32 (continued)

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 G.0021 1600
2 @.3035 6600
3 g.0041 11600
4 B.0748 16200
5 B.0055 21000
6 B.0957 26200
7 60063 31020
8 B, 0068 36200
9 B.06672 38000

18 8. 0077 48000
11 B.0085 42000
12 8.0093 44380
13 B.20598 46829
14 B.0105 48029
15 252116 58500
16 3.0133 52053
17 B.2158 54800
18 B.0177 56300
19 8.0205 58000
20 B.0232 60000
21 B.0264 62800
22 @.0291 64320
23 B.0329 66220
24 B.2371 68030
25 B.0415 18000
26 040465 72000
27 g.0512 74380
28 B.eB555 76003
29 8.0607 78002

SO




A
RUN NO.

1.4008
l.4811
174014
1.4217
1.4022
1.40828
1.4056
1.4162
1+4364

TABLE 33

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-1~-10, TENSION-TENSION

F-lZHZ ’ K2 '7 . 78 ’

DELTA A

1

B.0006
2.00803
P.00803
2.8983
@.00806
B.8006
g.00828
B.216G6
B.0202

R‘O . 1 '} U'27 ’

CYCLES

262529
287508
312502
337598
362520
387500
412500
437599
462520

Test performed to zero-in on overload shut-off ratio.

prior to reaching (da/dN)c.

705

S=2.7
DELTA CYCLES DA/DN
1020 5.68 E-7
250060 1.12 E-8
25026 1.12 E-8
25000 1712 E-8
25290 2724 E-8
25800 2.24 E-8
25030 1.12 E-7
250400 4.26 E-17
252060 8.86 E-7

Test terminated



TABLE 34

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-1-10, TENSION-TENSION
R=0.1,

F-12HZ .

A
RUN N@. 1

B.4732
B.4760
B.4774
@.4808
B+52382

K2.7 078,

DELTA A

g.0028
g.8028
B.0014
2.08034
B.0423

CYCLES

187752
132752
157758
182759
287750

U=28,

S=2.8

DELTA CYCLES DA/ DN
2000 1.40 E-6
25009 112 E-7
25000 5.6 E-8
25000 134 E-7
250009 169 E-6

Test performed to zero-in on overload shut-off ratio. Test terminated
prior to reaching (da/dN)c.

706



TABLE 35

EFFECTS OF UNDERLOADS ON CRACK GROWIH OF
2219-T6851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-1-10, TENSION-TENSION
F=12Hz, K2-7.78, R=0,1, U=29, S=2.9

A DELTA A CYCLES DELTA CYCLES DA/DN
RUN N@. 1
B.6574 0.0034 6000 1222 3.36 E-6
26597 g.0022 318080 25000 8.96 E-8
B.6602 0.0006 56000 25000 2 24 E-8
g.6616 G.0014 81000 25000 560 E-8
B.6639 p.0g22 106000 25000 8,96 E-8
3.6723 2.0084 118500 12500 6.72 E-7
B.6978 B.0255 131008 12500 2,04 E-6

TPest performed to zero-in on overload shut-off ratio. Test terminated prior
to reaching (da/dN)c.

SO7



RUN N@.

2.8523
@.8529
7.8529
B+8529
8:8529
2.8529
2.8529
9.8529
2.8529
2.8529
8.8532
2.8532
2.8532
p.8532
2.8532
0.8532
@.8532
@.8534
@.8534
2.8534
0.8534
2.8534
@ 8534
@.8534
2.8534
2.8534
78534
2.8534
2.8534

TABLE 36

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T651 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-1-~10, TENSION-TENSION
F=12Hz, K2-7.78, R=0.1, U=30, 8=3.0

DELTA A CYCLES DELTA CYCLES DA/DN
1
2.80686 181202 1020 5.68 E-7
B.0006 126820 250082 27,24 E-8
B.2020 1510060 25292 2.20 E+0
B.0000 176009 2500879 2.00 E+0Q
0.0820 201029 25020 @.20 E+0Q
2.0000 226022 25222 Q.80 E+0
8.00820 2510800 25008 8.00 E+0
B.0000 276900 25032 0.00 E+0Q
0.0000 381022 25000 2.9 E+3
2.0200 326300 25902 @20 E+8
3.0233 351028 25200 112 E-8
2.0000 376288 259200 2,00 E+0
0.82080 401060 25220 @.00 E+0
0.0000 426029 2508920 0.00 E+0
B.0000 45109249 25020 2.00 E+D
0.0220 47608480 2508928 2.08 E+D
2.0090 5010008 25208 2.0 E+02
P.00033 526260 25000 1.12 E-8
0.0000 55108¢ 25900 @00 E+0Q
B.0039 576024 250080 8.60 E+0
0.0000 681620 25000 P.08 E+0
B.0000 626008 25900 B.00 E+9
8.0000 651002 25000 2.00 E+0
B.0000 6760330 250080 2.00 E+0
0.0000 701000 25000 B.00 E+Q
0.0000 726008 25000 B 00 E+0
2.0000 7510080 25000 g.00 E+0
@.0000 776080 25000 P.00 E+0
0.0000 881080 25009 @.00 E+@

S=3,0 considered to be overload shut-off ratio for this case.

o8



RUN NO.

1.8402
10422
16433
1.8438
1.0472
128494
18536
1.6578
1.0620
10665
16716
1.0760
1. 0862

RUN NO.

1.8822
10839
18844
10867
1.0884
1912
1.6942
1.0984
11021
1.1068
1.1168
11150
1.1197

RUN NO.
1.1222

11236
171242

171259

11273
11312
11346
141376
1+1432
11477
11519
141561
1.1603

TABLE 37

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROCM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 6-1~-20, TENSION-TENSION
F‘lez ] K2-14 ’

DELTA A

!

g.0022
30020
P.6011
B.0006
B 6334
g 0622
g 0042
0 Gn42
Be0042
geesas
G045
0 0050
g 0042

G.0720
g 0968
GiGo14
0. 8522
g e017
30028
00531
B BG4S
B 6036
G039
376048
g 0042
B 0048

g.0725
g.0014
B 0006
Geeo17
g 0014
0. 00839
0 0034
g 0031
B pa56
GeG045
g.op42
g opa2
g 0042

R-O-S, U‘}oog

CYCLES

13660
14820
15060
16006
17009
18600
19890
20082
21009
22000
230380
24009
25039

26807
27600
28089
29020
38950
31000
32268
33060
34000
35600
36600
376006
38000

39008
40820
41000
42000
43000
L4000
45080
46060
47008
43000
49060
50000

(o) 51860

S=1.5

DELTA CYCLES

1000
1088
1208
1000
1000
1660
1000
1089
1660
1080
1000
1600
1060

1000
1603
1068
16092
1962
10060
1gao
1000
1608
1800
1000
1800
1000

1e00
1800
1660
1260
1800
1600
1600
1900
1069
1606
1020
1000
1600

..

DA/ DN
2.24 E-6
1596 E-6
1712 E-6
5768 E-7
3736 E-6
o o8 E-6
4,26 E-6
4520 E-6
4720 E-6
4,48 E-6
4748 E=6
504 E-6
4720 E=6
1.96 E-6
840 E=7
140 E-6
2724 E-6
1568 E-6
2780 E-6
3.88 E-6
4720 E-6
3.64 E-6
3792 E-6
4576 E-6
47208 E-6
4776 E-6
2.52 E-6
1540 E-6
5460 E-7
1°68 E-6
1740 E-6
3.92 E~6
336 E-6
3.68 E-6
560 E-6
4748 E-6
4720 E-6
4520 E-6
4520 E-6



AVERAGE

INCR #

AVERAGE VALUES AT END OF READING INCREVENT

INCR #

—
QORI UE QN

11
12
13

TABLE 37

(continued)

VALUES AT MIDPOINT OF READING INCREMENT

DA
2.24
1040
1.3
149
2,15
2.99
3.._ 5 5
3483
448
4429
A48
4548
4439

T0T
B
g«
Z ..—
e
g
G
e
g
g "-
G
o
g

/DN

E~6

t 1

{

RN RN
NN O

CRACK
geae
0636
goat
goee
BE83
€113
0148
6187
g231
g274
2319
2364

0.0408

SO

TOT CRACK
Ge0011
g.0029
g.gga2
@.3854
gegoie
Be£G98
P.0131
gegle8
8+3229
B.0253
Be0297
@.0342
B 0386

TOT CYCLES
1628
20060
3600
4008
5009
60003
000
&8¢0
29131
10060

1100¢
12060
13289

TOT CYCLES

509
1500
2500
3500
4569
55080
6500
7569
8500
9540
10509
11560
12560




RUN NO.

1.4136
19156
1.8172
16175
1.0181
1v0186
1.0186
120195
1.8195
10155
176200
170209
1.6200
1.0293
176283
1+0203
1v0209
1.¢214
1.0223
1.g0242
170259
1.6282
1.6321
19363
1.6413
175458
1.8503
120542

TABLE 38

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T6851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 2-I~9, TENSION-TENSION

F-12Hz 9 K2‘14 ’

DELTA A

1

B.06¢ 34
B GT26
6 6017
0.6803
6 5696
O BI56
6 6308
[
G 000D
e 0000
@ 3926
G e000
€ G500
00003
g 6e00
G CG00
G 0E06
80006
G 608
876620
65017
g zg22
6 0039
G.6042
06550
@ 0045
G 0845
370039

R=0.5,

Vs

U=4.0,

CYCLES

1615602
1695¢3
177526
1855886

1895€0 .

1935¢%
197506
199525
20150892
203580
204540
205506
266520
207599
208530
209560
216566
211550
212560
213500
214509
215550
216508
21755¢
218552
2195060
220500
221500

S-2.0

DZLTA CYCLES

1660
8020
8O0
8060
40060
40090
4060
2006
289e
2609
1006
1660
1630
1660

16806

10609
1060
148¢
1833
1209
1060
1663
16608

1600

1008
1020
1006
1669

DA/DN
336 E-6
24.0-45 B=-7
2.10 E-7
3«58 E-8
174 E-7
le4g E-17
G000 E+0
4420 E-7
@.ge E+@¢
.00 E+0
5+60 E-17
000 E+D
Je @0 E+0
2.80 E~7
B BE E+O
B33 E+0
5768 E-7
5¢60 E=-7
8.40 E-7
1«96 E-6
1683 E-6
2v24 E-6
3.92 E-6
4.20 E-6
5.94 E-6
4:48 ‘ E- 6
448 E=-6
3+92 E-6




TABLE 38 (continued)

RUN NO. 2
1.1455 Ae0G17 242530 1060 1.68
101466 GeGO11 253560 800 1740
1.1474 @.2038 2585072 8000 185
11483 0008 266500 8600 1765
151483 e 0500 27C56¢ 4ggo g.e0
1.1488 05006 274560 L0y 174G
11500 B @11 27855% 4000 2,89
171514 0.0014 2806599 2600 TG0
1.1519 G03C6 282500 2060 2 80
171528 06068 28450 200p 4720
151530 G033 285566 10606 2,80
171536 00866 28 656¢ 1686 560
1.1547 gBG11 287564 1600 1v12
171558 GeCr11 288560 1609 1712
11575 06617 289540 1560 1.68
151592 0BE1T 296560 1660 168
11631 B339 2915563 1220 3592
101665 G534 29250 ¥71505) 3736
171698 B.0034 29 3505 1263 3436
11746 G 0o4E 29450 1260 4776
171794 0.6043 295570 1660 L4476
151836 GeGiHaz 296587 1969 28526
171889 0053 29756G0¢ 1060 532
151934 .0pas 255508 1660 4348
121978 02645 299586 16635 44548
1s20615 26336 30050 1060 3464
172071 G 0056 361560 1620 5 ég
172113 g .geas 362560 1620 4720

/2
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RUN 0.

1.2874
1.2582
1.2914
1.2925
12922

29326
1.2936
12939
1.2939
1.2944
1.2947
1.2950
12956
1.2961
12967
122978
122992
1.302¢
13651
13098
1.3138
13185
13238
13286
1.3328
1.3370
13423
13465

3

TABLE 38

3.0525
@.0525
G GE14
geEe1l
GEGE6
GVEEEs
BJCeCo
BG6E3
G.0C00
6 8956
G606 3
G 0003
P 6006
2 2656
045606
@ gotl
geols
G 8034
¢. 0025
8. 8239
6. Go48
g.0048
677653
¢<3048
Gp542
6. 6042
Z 53
0<6042

V=1

(continued)

326175€
3231756
336750
344750
348755
352753
356758
35875%
366758
362750
363755
364758
365757
366750
367750
368750
369750
376758
371756
372756
37375%
37475%
375752
376750
377750
378750
379750
385750

1662
8000
8562
806¢
LTCE
N3]
4800
2002
2000
2660
1600
16603
1660
1660
1660
1660
1800
1680
1600
1960
1020
1960
1068
1660
1660
1062
1600
1000

2.52
3715
175
1.40
1342

P00

<40
1542
060
2,80
2,80
2580
5% 60
5760

5460

1.12
1e4g
3.36
2.52
3.92
4476

476

5732
4576
4428
ll-n- 20
5.32
420

1
N0

010 1M

v+t
g S~

=-7

t:

3
4
(S

1
N NNNNS

| [T DA B
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oo EDRD] t;‘] NN N
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=
TABLE 38 (continued)
=
AVERAGE VALUZS AT MIDPOINT OF READING INCREMENT
INCR # DA/TN TOT CRACK TOT CYCLES
1 2.52 E-6 B.CO13 509
2 2+33 E-7 g.0035 Sges =
3 1.63 E-7 B.0050 13609
4 9.33 E-§ ged61 21000
5 9,33 E-¢ BB 66 27609
6 933 E-8 0870 3102¢ =
7 1406 E-7 BAGTS 35000
g 4.20 E-7 Ge82 386ED
9 9.33 E-8 G087 4O a
io 2433 E-7 D690 428060
i1 3723 E-7 B.0094 435608
12 2.80 E-7 5798 44500
13 5.60 E-7 Ga01g2 45550
14 653 E~7 g.0168 46500
15 T7¢47 E-7 @;QILS 47560
16 933 E-7 ge0123 48500
17 1.96 E-6 Ue138 49520
18 2.43 E-6 B.016% 56566
19 2.24 E-6 2.0183 51520
20 3,55 E-6 g.c2l2 32500 —
21 3.73 E-6 ge.g24g 53500
22 373 E-6 g.0286 545706
23 4785 E-6 BeB3329 55580
24 L48 E-6 @e@375 565506
25 4,57 -6 GeGu2p 57560
26 4,11 E-6 Be0464 585006
27 513 E-6 B.051C 59560
28 4,11 E-6 B.0556 6056¢

/7L



TABLE 38

(continued)

AVERAGE VALUZS AT END OF READING INCREMENT

INCR #

VR0 SN -

1¢
11
12
13
14
15
16
17
1g
19
20
21
ee
23
24
25
26
27
28

TOT CRACHK

G.0025
G o044
6 BE57
GGG 64
Geno6s
G 8672
G GCT77
G Ce36
G, 0088
B 6592
£ ce96
G 6599
CVE135
Gag111
GIE119
g 0125
gsB14aT
GeG172
6v6194
G 0230
BuG2ET
GVG304
0+5353
£v0393
G Cans
G G434
6 6536
Gs6577

/5T

TOT CYCLES
1067
9300
17600

25620
29060
33050
37660
39806
41C00
43508
QLGED
45000
46500
47060
4800
49650
SEEEE
51660
52000
53600
54860
55650
56600
57000
58063
59000
65000
61809



A

RUN NO.

1.8877
1.8877
1.8088
1.8096
1.8185
1.8105
1.8185
1.8105
1.8185
18105
1.8105
1.8108
1.8108
1.8108
1.8148
1.8108
1.8108
1.8108
1.8108
1.8108
18108
1.8108
1.8108
1.8108
1.8110
18110
1.8110
1.8110
1.811@

TABLE 39

EFFECTS OF UNDERLOADS ON CRACK GRCWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-L-6, TENSION-TENSION

F=12Hz, K2-l4, R=0.5,

DELTA A

1

g.0028
8.2200
g.0011
B.0008
0.0008
2.0000
g.000¢Q
P.0020
2.0020
P.0000
P.0030
0.0063
2.0080
B.0000
0.0000
B.0020
8.0000
0.8009
e.0c00
g.0000
@.0209
B.2000
B.00032
2.0000
g.0223
0.0000
2.0000
8.0000
B.0000

CYCLES

1600
26002
51009
76000

191008
126000
151000
176908
201000
226000
251020
276080
301090
326009
351000
3760809
401000
426000
451000
4760200
501000
526002
5510828
576000
621020
6260080
6510083
676000
7010800

Both crack tips shut-off.

VL)

U'Sv

S=2.5

DELTA CYCLES

12069
25090
250649
25000
25000
25000
25000
25000
25099
25000
25048
25002
250080
25000
259000

25009

25009
25200
250008
25000
250080
25920
250020
25008
25000
25000
25000
250009
25000

DA/DN

2.80
260
4248
3.36

3+36.

2.09
g.00
@.00
2.00
.00
2.900
1512
g.08
B.90
g.09
0.00
g.29
g.20
.09
2.092
2.00

.00

B.22
2.82
112
2.09
g g
g.¢0
.00

E+Q
E+0
E+@
E+@
E+@
E+0@
E+@
E+@
E+0Q
E+0
E+2
E+@
E-8
E+¢
E+gQ
E+@
E+0@



TABLE 40

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219~T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-1~-10, TENSION~-TENSION

F=]12Hz,

RUN N@. 1

P.4726
g.4726
P.4a726
B.4726
G.4726
@.4726
B.4738
B.4962

Test performed to zero-in on overload shut-off ratio.

K2-141

DELTA A

0.0008
8.0000
0.0000
2.00080
2.2000
B.0000
B.0011
B.8224

prior to reaching (da/dN)c.

R.Ocs,

7’77

U=4.4,

CYCLES

58e¢e
380060
556060
80000
185090
136299
155060
168750

S=2.2

DELTA CYCLES

1000
25000
250020
25009
25000
25000
250060
13750

DA/ DN

8+.40
g.20
g.e0
8.00
8.09
g.e0
4748
1763

Test terminated

E-7
E+@
E+8
E+0
E+8
E+®
E-8



TABLE 41

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-1~10, TENSION-TENSION
F=l2Hz, Ky=14, R=0.5, U=4.6, S=2.3

A DELTA A CYCLES DELTA CYCLES DA/ DN
RUN NO. 1
0.5947 B.0017 6002 1800 1.68 E-6
8.59417 B.0620 31609 25000 B.08 E+0
@.5947 B.0000 56008 25000 2.00 E+0
@.5947 2.0000 810080 25000 8.09 E+0
B+59417 B.00020 1060080 25000 .00 E+0@
2.5947 B.0000 1310899 25060 B.00 E+0
B+5947 2.0000 156000 25000 .00 E+0
B.5947 G.2000 181000 25000 g.00 E+8
0.5947 2000 206200 25000 @.80 E+@
@.5947 B.0000 23120802 25000 @.00 E+0
@.5947 8.0022 2560080 25008 @.08 E+0O
B+45947 0.0000 281000 25000 g.00 E+0Q
05947 0.00800¢ 306800 25000 @00 E+0@
6+.5947 @.0000 331088 250020 2.80 E+0O
#5953 P.0006 356809 259000 2.24 E-8
P.5956 2.0023 38148020 25000 1712 E-8
@+.5956 g.0000 406000 25008 2.08 E+0
@.5958 8.6003 431000 25000 1.12 E-8
2.5958 P.0000 45602008 25060 .00 E+0
B+5958 8.0000 4810008 25900 0.60 E+0
@.5958 @.0000 506080 25000 0.00 E+0
B+5958 8.0000 531060 25090 .02 E+0
8.5958 8.0000 556820 25000 2.88 E+0Q
@.5958 8.2000 581000 25000 0.00 E+0
@.5958 8.9030 6260220 25090 @80 E+0
P.5958 0.0000 631022 25000 .00 E+0@
2.5958 B.0000 6560200 25000 .00 E+0
#+5958 0.0009 681000 250009 2.00 E+0@
B.5958 2.0200 706600 25000 0 00 E+9Q

S=2.3 considered to be overload shut-off ratio for this case.

SIE



Data Tabulations for Tension-Zero Load Class,

K2-10 K5I \/In.
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RUN NO.

2.5040
B.5062
0.5107
B.5141
@45163
B.5197
2.5225
0.5258

RUN NO.

@.5292
2.5326
B.5359
B.5393
B.5415
B.5449
B.5488
@.5522

RUN NO.

@.5555
@.5589
2.5611
@.5650
D.5695
B.5718
B.5751
045790

RUN NO.

@.5824
@.5852
2.5874
B.5914
B.5936
B.5981
2.6009
@.6837

2219~T851 ALUMINUM ALLOY PLATE IN ROOM

SPECIMEN NO. 3~I1~13, TENSION-ZERO

F=12Hz,

1

TABIE 42
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

TEMPERATURE DESICCATED AIR

K2=10,

P.2034
@.00822
B.8345
0.2234
G.0822
B.2034
0.0028
B.0034

2.2034
2.0234
B.0834
3.0334
2.0022
2.0234
B.2839
P.0034

8.0034
0.0034
P.0022
2.2339
@.08045
g.0022
B.0034
B.8639

B.2834
@.0028
B.0022
2.8039
B.0022
@.0345
@.9228
@.0028

R=0.3, 1/U=Ov

6000
7000
8200
9020
10060
119229
12882
1320892

14000
15080
162007
17039
18000
19200
20009
21000

22009
23028
24098
257200
26000
27629
28008
29208

30083
31200
32009
33882
34008
35000
36200
37200

S 2O

S=1.0

1900
1009
1220
1222
1202
1802
1000
1088

10929
1220
1820
1060
12242
1804@
16060
10002

1060
10202
1800
18043
1800
1200
1203
1602

1000
|20
1ged
10002
1003
1002
1020
1000

3.36
2.24
4,48
3.36
2024
3.36
2.87
3.36

336
3.36
3436
336
2.24
3.36
3.92
3.36

3.36
3.36
2.24
3.92
4448
2.24
3.36
3.92

336
2.82
2.24
3.92
2.24
4.48
2.80
2.80

rrsrr:mrlrnlnmmm
(S0 e N @ ¢ N0 \N¢ Ns W6}

mmrrlm[?mmm
(o3 N ¢\ 30 0 0 6 . 0 ) W ¢, W0}

mmmr:jmmmm
a0V O

]
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TABLE 42  (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
i 3.36 E-6 0.2017 500
2 2.94 E-6 @.0348 1580
3 3.88 E-6 2.0078 2509
4 3.64 E-6 g.0112 35022
5 2.80 E-6 B.0144 4504
6 3.36 E-6 B.G175 5500
7 3.22 E-6 3.0208 6500
8 3.36 E-6 f.0241 7500

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 8.0834 1629
2 2.2063 2000
3 0.0094 3000
4 2.0130 4009
5 @.2158 5000
6 G.0192 6820
7 0.6224 7002
8 3.0258 8000

/2/



TABLE 43

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN 2-I~10, TENSION - ZERO

F=12Hz, K2=10, R=0.5, 1/U=0 S=1.0
A DELTA A CYCLES DELTA CYCLES Da/DN
RUN NO. 1
1.3664 7.0022 160263 2393 1.12 E-6
1.3729 B.3%45 13999 2537 2.24 E-6
1.3737 0.092% 08353 2338 1.43 E-6
143765 2.733282 20367 2353 1746 E-6
1.3787 G.0322 24750 2053 1.12 =-6
1.3813 3.9522 26333 233% 1+12 E-%
1.3832 Z.0322 23535 2339 1.12 =-6
RUN NO. 2
1.3854 3.0922 33329 2627 1.12 E-6
1.3871 28317 32943 2658 8.48 E=-7
1.3899 3.2928 34653 2963 1.49 E-6
13922 2.2222 36038 2929 1.12 E-5
1.3944 G.3222 35333 2330 1712 =-5
1.3966 5.5222 48537 2333 1.12 -6
1.3989 G.3022 42353 2339 i.12 -5
RUN NO. 3
1.4317 g.0328 4yn 2693 lelt =6
14545 G.0625% 463353 2359 1.49 £-5
1.4%67 B.2322 433733 2827 1.12 =6
1.4395 8.032% 537737 2323 1,43 =-6
1.4118 3.4322 5237 2327 1,12 £-6
1el146 7.5323 54333 2033 1.47 =-6
1.4174 g.352% 56377 23732 1.43 Z-6
RUN HNO. 4
14237 3.3334 58339 2343 1.68 =6
14213 02376 65933 2333 2.80 =-7
1.4246 B.2734 62350 2237 1.63 =-6
1.4274 3.0%28 G4BT 2¢33 1.40 E-06
104297 0.3922 66553 2759 1.12 E-6
1.4319 3.3322 63338 2350 1.12 E-5
1.4347 3.2223 16323 2704 1.47 E-6

o=




RUN NO. 5

1.4375
1.4398
Leaala
174431
1.4459
1.4487
1.4510

RUN .NO. 6

14521
14546
144566
1.4594
1.4616
1.4633
1.465%

AVZRAGE VALUES AT MIDPOINT OF READING

INCR #

N WD -

TABLE 43

2.2228
B.0522
Z.9017
B.0317
D.2228
2.2028
B.2322

Q.2011
2.27328
B.8017
2.2028
B.0G22
.8317
243317

DA/ DiJ
1.21
1.21
1.21
1.26
117
117
117

=3
i [
OOy Oy Oy

010 B S

(continued)

72200
74539
756273
78209
82890
82920
842370

860929
88000
923330
027313
949373
963332
980307

TO

VMWW=~ D
WL~ OO

<

2990
2733
2800
2329
2002
2003
2000

2028
2009
2630
2007
2333
2530
2329

INCRE:

AVERAGE VALUES AT END OF READING INCREIMINT

INCR #

~Novn W -

TOT CRACK
B.0024
2.3349
2.2673
2.2298
B.gl21
@e145
B.0168

/23

TOT CYCLES
2909
45972
6730
8009

12233
12008
14262

1.43
l1.12
845 T
8-4@ Tz
1-4{3 -
1.42
l1.12
5460
1440
B4
1.432
112
("-L.'xﬂ
8.47 B0
IENT
TOT CYCLLS
1633
3003
56729
7203
9333
11893
13229

t7} 11 1 [;1 163 14
OO =13 O O

t=3 03 [ l'|'l 133 349
RPN e N+ R If¢ NEK



RO NO.

1.3638
1.3658
1.3686
1.3726
1.3765
1.3810
1.386%
1.3899
1.3944
1.3989

RUN NO.

l1e4228
1.4050
1.4384
1.4118
le4162
14222
l.4246
1.4286
14330
1.4364

RUN NO.

1.4409
1.4431
1.4459
1.4493
1.4526
1.4566
1.4622
le4672
1.4728
14767

TABLE 44

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-L-7, TENSION-ZERO

F=12Hz, K2=10, R=0.1, 1/U=0,

DELTA A

1

3.2339
B.0228
2.3028
2.8039
0.20839
28845
G.3059
B.2939
B.0845
B.8845

B.2239
d.00322
B.2834
2.3234
0.0045
@.8339
B.3045
B.8839
B+3245
B-2034

Z.0345
B.0322
P.0028
B.3234
@.3334
C.2039
B.8856
2.0059
B.0B56
B.0339

CYCLES

17222
18232
19230
2803272
21520
22087
235272
24020
25887
26220

273873
28320
290929
302239
31209
329209
33087
340920
35398
36000

37030
38320
39290
43000
41000
42000
43229
44030
45200
46003

/24

S=1.5

DELTA CYCLES

1322
1832
1932
1390
1099
1827
1292
1000
1000
1000

1200
1809
12320
12232
1232
1220
1609
1222
1820
1820

12292
1229
1029
12602
12292
1029
1800
1862
1632
10032

DA/ DN
3-92 E~6
2.8 E-o
2.82 E-6
3.92 E~6
3.92 E-6
40-48 E-6
5.24 E~6
3.92 E-56
4.48 E~-6
4.48 E-6
3.92 E~6
2.24 E-6
3.36 E-6
3.36 E~6
4.48 E~6
3.92 E-6
4.48 E~-6
3092 E~-6
4.48 E~6
3036 E-6
4.48 E~6
2024 E"‘6
2.80 E~-6
3.36 E-6
3.36 E-6
3.92 E~6
5'6@ E"é
50@4 E"‘6
5.60 E~-6
3092 E-6



RUN NO.

1.4806
1.4829
1.4862
1.4896
1.4952
1.4991
1.5042
1.5092
1.5131
1.5176

TABLE 44 (continued)

4

@.2039
@.8822
2.6034
2.00834
B.0056
2.0639
B.8059
2.0050
2.2239
@.8345

47008
48900
49000
592209
51009
520239
532292
54200
55029
56009

18232
1002
1802
1220
1202
1002
1228
1808
1020
19920

AVERAGE VALUES AT MIDPOINT OF READIMNG INCREMENT

INCR #

ROVAIOOUN H WM —

—

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

ROVARNIOTUM S WM -

—

Da/D
4.96
2.38
3.28
3.59
4.34
4.06
5.4
4448
4.62
4.06

]
PO OO

mmmmmrlrlmmwmz

TOT CRACK
B.2241
2.0864
B.2895
2.2132
B.0174
B.8214
g.3265
@.2309
@.3356
@.3396

TOT CRACK
2.0020
2.0052
2.9280
2.2113
@.2152
B.3194
2.8239
B.9287
G.3333
2.3376

TOT CYCLES
16003
2029
30882
40292
50008
6002
7220
82072
9000

12829

TOT CYCLES

520
1500
2500
3582
45080
5500
6593
7590
85040
9502

3.92
2.24
3.36
3.36
5.60
3.92
5.94
5.04
3.92
4448

mmmmmt?mmmm
TN O



RUN NO.

B.6653
B.6664
@.6681
B.6783
B.6737
B.6776
8.68084
B.6843
B.6877
B.6910

RUN NO.

p.6927
B.6950
0.6978
0.7200
@.7022
0.7845
B.7084
@.7123
B.7162
B.7190

RUN NO.

B.7224
B.7241
B.7263
B.7286
g.7302
B.7342
0.7358
B.7398
B.7426
B.7465

TABLE 45

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
- SPECIMEN NO. 3-1-13, TENSION-ZERO
F=l2Hz,  K2=10,

DELTA A

1

B.0834
2.0011
B.20817
B.0322
2.0034
@.8039
B.0228
B.0039
2.2034
0.28234

B.0017
@.80822
P2.0028
@.g80822
@.0022
B.0022
@.2839
2.8039
2.0039
Q.0028

0.0034
2.08017
g.0022
B.0822
B.8017
2.3039
2.08017
B.2039
B.0028
B.0039

R=0.3,

CYCLES

170206
18000
19839
20200
21082
22000
233072
24000
250920
26000

27000
280080
29800
32099
310080
32000
33009
340070
35000
3602020

376020
38000
39000
42000
41000
42000
43000
44020@
45009
46000

VoA

1/U=0,

S=1.5

DELTA CYCLES

10802
1200
1289
1020
1820
1609
1008
1220
1800
1060

1009
1002
1868
1000
1200
1000
1020
1880
1200
1800

100¢
1900
18092
1609
1000
1000
1002
1000
1200
1200

DA/ DN
3o36 E-6
.12 E-6
1.68 E-6
2-24 E"é
3036 E-6
3092 E"'6
208@ E"6
3092 E"6
3.36 E-6
3036 E"6
1.68 E-6
2.24 E-6
2.80 E-6
2.24 E-6
2.24 E-6
2.24 E-6
3.92 E-6
3.92 E-6
3.92 E-6
2.80 E-6
3.36 E-6
1.68 E-6
2.24 E-6
2024 E-6
1.68 E-6
3092 E-6
1.68 E-6
3.92 E-6
2.82 E-6
3.92 E-6



RUN NO.

0.7532
#.7538
2.7560
2.7577
B.7610
@.7638
Z.7672
B.7711
B.7745
B.7773

RUN NO.

B.7795
@.7818
P.7834
B.7851
B.7874
B.7918
B.7946
B7974
2.8214
0.8042

RUN NO.

B.8375
@.8114
0.8137
@.8165
@.8193
0.8215
2.8243
g.8288
P.8322
@.8352

4

8.0034
2.0086
@.0222
2.0017
0.0034
B.3028
B.2234
B.8039
B.0034
2.0028

g.00822
2.08022
2.8017
B.0017
g.0022
2.2045
2.2028
2.0028
2.8839
0.0928

2.2234
2.8839
B.0822
2.0228
g.0028
g.0022
2.0028
B.0045
2.0034
2.0028

TABLE 45 (continued)

48020
49930
58220
51069
52000
53009
54000
55030
56200
57800

580800
59209
68220
610060
62000
63200
640260
650020
66030
670088

6808272
69200
70082
71008
720080
73000
74009
75830
76000
77002

/27

1000
1808
1880
1000
1020
1g00
1020
1029
180692
1600

182a
1600
19628
12860
1822
1880
16808
1828
1082
1008

1060
1820
1000
1009
1880
1280
1620
1802
19372
1922

336
5.60
2.24
1.68
3‘. 36
2.80
3.36
3.92
3.36

2.80

2.24
2.24
1.68
1.68
2.24
4.48
2.80
2.80
3.92
2.8%2

3.36
3.92
2.24
2.80
2.87
2.24
2.80
4048
3.36
2.80

| S T R
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DO OO O

LIS S |

mmmmvgmmmmm
OO0 O

mmmmt:xt:lmmmm
NP



TABLE 45 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/DN TOT CRACK TOT CYCLES
1 2.89 E-6 B.2214 500
2 1.96 E-6 2.2039 1502
3 2.15 E-6 B.2359 2500
4 2.15 E-6 2.00881 3500
5 2.61 E-6 @.2185 45080
6 3.27 E-6 2.0134 55002
7 2.89 E-6 G.0165 6522
8 3.83 E-6 Z2.0198 7500
9 3.45 E-6 8.08235 8500

18 3.98 E-6 2.2267 9583

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.2229 1803
2 Q.0049 2299
3 B.2873 372203
4 0.20891 4803
5 B.0118 5082
6 @.0150 62079
7 @.0179 7020
8 .2217 8002
9 2.0252 9220

12 @.0283 100083

/28



RUN NO.

1.2253
1.2258
1.2275
1.2292
1.2314
1.2337
1.2376
1.2393
1.2421
12449
1.2471

RUN NO.

1.2477
l02488
1.2516
1.2533
1.2559
1.2578
1.2686
1.2628
1.2656
1.2684
1.2706

RUN NO.

1.2718
1.2718
1.2734
1.2762
1.2785
1.2837
1.283%
1.2858
1.2886
1.2933

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6~L-7, TENSION-ZERO
F=12Hz, K2=10,

DELTA A

I

2.8317
2.93206
B.2@17
B.2917
D.2822
2.8322
B.80239
B.0017
B.0028
2.0028
B.0322

2.2006
.2311
g.2228
2.2317
B.0017
2.9828
2.0028
Z.0022
B.2228
g.2C28
B.2022

2.0011
0.0020
B.0817
2.0828
@.0022
G.2022
G.0222
2.0028
B.2028
2.0028
0.08217

TABLE 46

/129D

R=0.5,

CYCLES

13220
15232
17229
19202
21002
23222
25039
27002
299289
31083
33208

34232
36062
382920
4922922
42028
442089
469209
480a0
52229
52009
549209

55009
ST069
5906209
61020
63000
65020
672093
69000
71229
73262
750020

l/U=O,

S=1.5

DELTA CYCLES

1228
20832
2020
2922
2239
2829
2000
2220
2000
2000
2oge

1222
2009
2009
2920
2209
2009
2039
20292
2000
2000
2008

10092
2000
2000
2200
2900
20040
2002
2000
2220
2200
2002

DA/DN
1068 E'6
2.82 E-7
8-4@ E-17
8.4 E-7
1.12 E-6
1-12 E'é
1.96 E-6
804@ E-7
142 =-6
1-40 3-6
1012 E-6
5.68 E-7
5.6@ E"7
.42 E-6
8.43 £-7
8-4@ E-7
1042 E-6
1.472 E-6
.12 E-6
1.48 E‘é
1.40 E-6
1«12 E-6
.12 E-6
B.00 E+0
8}4@ E-7
104@ E-6
1?12 E‘6
1.12 E-6
1.12 E-6
1«40 E-6
le4@ E-6
140 E-6
8.4 E-7



TABLE 46 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCRZMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 .12 E-6 B.8096 502
2 2.83 E-7 B.2314 2020
3 1.83 E-6 2.2827 4003
4 1.03 E-6 B.0048 6220
5 1.23 E-6 2.0068 8007
6 1.21 E-6 2.289221 16320
7 .49 E-6 B.0118 12609
g l1.12 E-6 G.3144 14000
9 1.42 E-6 2,0169 16200

1@ le4p E-6 8.2197 180389
11 1.83 E-6 g.0221 200089

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 d.2211 1233
2 2.2817 3328
3 2.0837 5002
4 2.0058 7398
5 0.0078 90322
6 .3183 113279
7 6.2133 13064
8 @.2155 15202
9 8.2183 17832

12 B.0211 19332
11 B.7231 21063
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TABLE 47

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-I~7, TENSION-ZERO
F=12Hz, K2=10, R=0.1, 1/U=0, S=2

A DELTA A CYCLES DELTA CYCLES DA/DN
RUN NO. 1
B.7372 B.8639 27080 1000 3.92 E-6
B.7386 2.2017 29030 2009 8.40 E-7
B.7409 G.0022 310622 2209 l.12 E-6
B.7426 B.2017 33003 2000 8.40 E-7
Be7459 @.6034 35000 ) 2000 1.68 E-6
B.7515 @.9256 37989 20006 2.8 E-6
B.7582 B.0067 39829 20069 3.36 E-6
B.7661 2.0078 41030 2080 3.92 E-6
B.7756 B.3395 43200 2000 4.76 E-6
B.7851 B.0865 45000 29000 4.76 E-6
B.7952 2.2101 47200 2000 5.04 -6
B.8864 g.0112 490972 2099 5.60 E-6
@.8154 B.20902 512a2 2039 4.48 E-6
2.8269 B.0126 53020 2000 '5.32 E-6
P.8355 @.2895 55000 2009 4.76 E-6
RUN NO. 2
2.8400 @.8345 56003 1000 4.48 E-6
B.8428 2.0328 58009 20049 l.40 E-6
@.8445 G.0017 60233 20080 8.40 E-7
P.8462 B.0017 62206 2008 B.40 E-7
B.8495 B.8334 643030 2000 1.68 E-6
0.8534 2.0239 66322 2900 1«96 E-6
D.8637 B.0373 68332 2004 3.64 E-6
B.8702 @.3895 70068 2008 4.76 E-6
B.8814 g.0112 72003 2000 5.68 E-6
P.8926 Z.0112 740080 29932 5.60 E-6
B.9927 P.0131 763030 2000 504 E-6
Z.9128 B.0101 78303 2290 S5.%4 E-6
B.9247 g.0112 : 833393 2909 5.60 E-6
B.9346 B.8186 82208 2020 5.32 E-6
@.9453 2.0106 84990 2929 5,32 E-6
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RUN NO.

@.9498
@.9520
B.9531
@+9559
2+9593
B.9638
D+9735
@.9766
g.9862
Fe9957
1.8046
10139
1.0231
1.8332
l1.0416

3

TABLE 47

@.20345
B.0022
F.0011
@.0228
2.0034
2.0045
P.0067
2.0062
?.0095
G.0095
.2390
B.0084
2.0101
G.2101
0.0984

(continued)

85090
87003
890837
9192@
93009
95207
97328
99035
121356
183639
135236
137229
129223
111822
11302¢€

1200
2023
2209
2030
2000
2000
2000
22288
2057
2033
2969
22032
20309
2823
2007

AVERAGE VALUZS AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

VRO U S WD —

10
11
12
13
14
15

oo umdbw—

— s Pt s bt s
NnbLHwpe—x

DA/ DN
4.29 E-6
1.12 E-6
8.40 E-7
1.83 E-6
1.68 E-6
2033 E-6
3.45 E-6
3.92 E-6
S5.04 E-6
5.4 E-6
4.85 E-6
4.95 E-6
5.%4 E-6
5.23 E-6
4.76 E-6

TOT CRACK
@.0043
B.8065
B.0p82
B.2123
P.B136
P.0183
g.0252
2.8333
B.2431
B.0532
2.0629
2.0728
B.2829
2.0933

TOT CRACK

TOT
1
3
5
7
9

11
13
15
17
19
21
23
25
27

@.1029 (/32) 29

B.2021
2.9254
J.0374
7.2892
g.2119
g.316%
.8217
2.0291
2.2381
B.c4a82
P.2581
2.C679
2.2778
2.2881
@.0981

CYCLES
232
53310,
3514}
2092
209
220
003
220
200
209
200
209
203
200
8649

4.48
le12
5.63
l.449
1.68
2.24
3.36
3.28
4.7
4476
448
4429
5.04
5.84
4.2¢

TOT CYCLES

5282
2000
4208
6202
8002

13839
12009
14220
16209
18000
299222
222320
24293
26830
28000

P’l[.‘*l[:][‘l’]t:'ltlfl[;‘ll;ltflm["lml‘?lll'l
[0 e N N N )N o) W0 e 3¢ W) NEN Ber NN 0)Y




RUN NO.

Bo4693
B.4732
BedaT777
Be4794
@.4833
B.4878
P.4956
2.5923
@.5296
2.5158
P.5236

RUN NO.

@.5258
@.5286
2.5328
2.5359
§.5393
8.5449
@.5535
@.5572
05639
P.5712
B.5785

RUN NO.

@.5824
P.+5852
2.5889
2.5908
P.5936
8.5992
B.6048
B.6121
26199
B.6278
8.6356

TABLE 48

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPKRATURE DESICCATED AIR
SPECIMEN NO. 6-1-7, TENSION-ZERO
F=12Hz, K2=10, R=0.3, 1/U=0, $=2.0

DELTA A CYCLES DELTA CYCLES DA/ DN
1
B.0022 17030 19806 2.24 E-6
B.32839 22020 5988 7.84 -7
Be2945 27009 5093 8.96 E-7
B.2817 29207 2032 8.40 E-7
B.0239 31229 2762 196 E-6
G.0345 338279 22209 2.24 E-6
2.0878 35083 2028 3.92 E-6
B.2067 37823 20082 3.36 E-6
2.0273 392209 2028 3.64 E-6
B.2062 410902 2008 3.883 E-6
2.89278 43007 2229 3.92 E-6
2
B.0322 44300 1220 2.24 E-6
2.0028 49000 5980 5.60 =-7
2.2834 54023 5822 6.72 E=7
2.2839 56038 2030 1.96 E-6
B.0834 58088 2003 1.68 E-6
B.8356 609230 2009 2.88 E-6
8.0256 620928 2209 2.8 E-6
3.2067 64032 2022 3.36 E~6
B.8367 666097 2002 3.36 E-6
B.8273 68023 20282 3.64 E-6
2.2073 70239 2530 3.64 E-6
3
@.0239 71220 1902 3.92 E-6
2.2028 76000 50079 5.60 E-7
B.2028 81002 5220 5.60 E-7
P.0228 8300209 20092 l+.42 E-6
B.0228 85299 2229 148 E-6
2.0056 87009 2222 2.80 E-6
@.2056 89223 2009 2.80 E-6
2.0873 91000 22272 364 E-6
B.0378 93839 2020 3.92 E-6
2.29278 95299 2020 3.92 E-6
B.23078 970800 2090 3.92 E-6
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TABLE 48 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACXK TOT CYCLES
1 2.8 E-6 2.0014 520
2 6.35 E~7 3.0044 3590
3 7.09 E-7 .9377 84500
4 1.40 E-6 3.2189 12030
5 1.68 E~6 G.0140 14000
6 2.61 E-6 2.0183 16000
7 3.17 E-6 B.0241 18009
8 3.45 E-6 G.3327 20000
9 3.64 E-6 2.037% 22000

10 3.55 E-6 B.0450 24090
11 3.83 E-6 g.03524 26033

AVERAGE VALUZS AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 g.0028 1802
2 @.0062 6000
3 2.2395 118072
4 @.0123 136272
3 B.8157 150922
6 ©.0209 17029
7 8.0273 . 19000
8 @.0342 21029
9 B.9414 23223

1@ B.2485 25029
11 @.9562 27300
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RUN NO.

1.3937
1.8942
1.8942
1.0965
l.8982
1.2998
1.1026
1.1949
1.1371
l.1394
1.1116
1.1133
lell161
1.1183
1.1217
1.1239%
1.12567
1.1295
1.1318

RUN NO.

1.1334
1.1334
1.1348
1.1346
1.1362
1.1368
1.13992
1.1437
1.1439
{.1452

1.1474

1.1491
1.1508
1.1547
1.157@
1.1598
1.1626
1.1665
1.1687

TABLE 49

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED aIR
SPECIMEN NO. 6-1-7, TENSION-ZERO
F=12Hz, K2=10, BR=0.5, 1/u=0, S8=2

DELTA A CYCLES DELTA CYCLES DA/DN
1
2.0296 55283 1893 5.60 E-7
2.32206 59232 4988 1.4 E-7
2.2968 63230 4za3 2.99 E+3
B.3022 67022 4239 5.69 E-7
B.3%217 7103¢ 4203 4.20 E-7
2.2817 7549973 4523 4.23 E-7
2.2028 79839 _ 42243 7.9 E-7
De.2322 813973 2093 l.12 E-6
B.0522 83329 2099 l.12 E-6
2.2022 852072 2609 lel2 E-6
B.0022 87028 20032 .12 E-6
B.8217 89600 2002 8.40 E-7
2.0328 91283 2029 1.4 -6
2.3022 93330 2029 tel2 E-6
23234 95283 2222 1.68 E-6
2.3022 973373 2005 .12 E-6
@.03228 997333 2020 le42 E-6
@.3228 131333 2223 1.4 =-6
Z.2322 133289 2822 1.12 E-6
2
2.2217 124323 1222 1.68 E-6
2.0923 128323 4059 B.22 E+3
B2B26 112223 42002 le42 E-7
J.33C6 116330 4322 142 E-7
2.2C17 122223 4832 4.2¢9 E-7
B.0896 124323 4039 .49 E-7
B.3222 128233 43872 S5.60 E-7
2.2217 1399333 2909 3442 E-T7
2.8822 132628 2900 l.12 E-&
B.2222 134222 2922 .12 E-6
2.2322 136332 2220 l.12 E-6
B.3817 13823¢ 20923 8.48 E-7
2.2217 142232 2229 8.49 E-T
8.2239 1423232 2259 1.96 =-6
2.0822 144360 2220 l1.12 E-6
0.2228 146629 2239 l.42 E-6
B.3228 148230 2220 1+.42 E-6
F.8239 152220 2223 1«96 E-6
B.2022 152003 292929 l.12 E-6
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RUN NO.

1.1698
11710
1.1715
11726
1.1732
11749
11771
1.1782
11799
1.1816
1.1838
l.1861
1.1889
11911
119583
1.1973
1.1995
1.2234
1.2857

3

G.0011
B.0211
D.2236
2.0211
8.2006
2.8917
2.8022
0.0211
B.8217
2.892117
B.C022
B.0222
2.0028
g.0022
2.8039
g.0322
Zg.0022
2.0039
@.gg22

TABLE 49

/36

(continued)

153293
157002
161233
165300
1690¢2
173039
177029
179233
181522
183397
1850250
1872083
1892213
191200
1930063
195092
197238
199¢22
2010802

1922
4300
4209
420873
4300
4200
48093
22073
2003
2209
2930
22900
2200
2000
2900
2000
2000
2000
2200

1.12
2.80
1 .40
2.80
1.49
4.29
5.62
5.68
8'4'8
Bou?
l.12
Iel2
le43
1.12
1.96
lel2
lel2
196
1.12
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TABLE 49 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 1.12 E-6 B.2206 - 508
2 le43 E-7 23014 3300
3 9.33 E-8 .0819 7000
4 3.27 E-7 G.0027 ‘ 119029
5 3.27 E-7 2.2240 15000
6 3.27 E-T7 8.2853 196320
7 6.87 E-T7 2.2072 230920
8 8.49 E-7 @.9092 26239
9 1.3 E-6 2.3111 28009

10 1.3 E-6 2.2132 30000
11 l1.12 E-6 2.0153 . 32080
12 9.33 E-7 J3.0174 - 34002
13 l.21 E-6 B.0165 36220
14 1.49 E-6 @.2221 38002
15 1.59 E-6 3.8251 42200
16 1.21 E-6 B.0279 423800
17 1.31 E-6 B.2324 44230
18 1«77 E-6 B.8335 46229
19 1.12 E-6 B.3364 48008

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 Z2.9811 1922
2 B.8217 5832
3 2.2021 9300
4 0.8234 13300
5 B.0247 172060
6 B.8262 21323
7 2.8384 25260
8 G.01951 2700132
9 g.2121 29332

19 B.0142 31820
11! P.0164 33239
12 B.9183 358973
13 Z.8287 37329
14 @.3235 392023
15 B.0267 41303
16 Z.8291 43239
17 2.0317 45090
18 @.2353 47837
19 B.2375 49830
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TABLE 50

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 2-1-14, TENSION-ZERO
F=12Hz, K,=10, R=0.l, 1/0=0, S=2.5

A DELTA A CYCLZE CZLTA CYCLES DA/ DN

RUN H#. 1

Be5¢96 BeCC57 ele¥eta 1060 5.4 E-€
Fe5141 g eaLs 11e5g §GCO 5¢6G E-17
245163 g.gn2e 1906¢ BCOE 2ves =-7
05197 G o@aa 27200 8000 4e24 =7
@. 52582 B LT62 356EE §20¢E 778 E~T
7e5320 GeGo61 39¢C6 LCE0 1765 E-6
Ge.5S370 GeBE5E L1006 2000 2,52 E-¢6
2e5429 Ge0H59 430¢¢ 2982 0,94 E-6
Ge5488 CoOES5 45000 infndu) 2.94 E-6
@.5555 BeCT67 L7863 lotsto 3.26 -6
g SEC0 ZeGB4S 48GBEY 1can 443 T-6
25645 Genaas LOBEG 160¢ 445 E-6
€e5690 JJCRAS YAalofs 1c20 4 48 E-6
@.5734 B.0045 51203 1020 4,48 =-6
@e5774 PeBG39 52068 100¢ 3792 E-¢
F.581% GeBGL45 53060 lege 4442 E-€
Ze¢5872 B.7353 S4Z00 126G 5¢32 T-€
@.5908 Bv5026 55276 1028 35 €4 C-6
g.595¢ Ge@g a2 5€2CC 1620 472¢ ©-6
e 5992 IR A S7CTL 1¢cg 400 T-6
ZoeGag O GTLE 586C0 1666 4476 E-6
Ge 6084 ZeBcas 59560 1688 Ling E-6
06126 GeGBHD 6L7ACT 10¢¢ 420 E-6
Ba€177 GeGas5a 610G 1¢60 5.4 E-6
Te€227 B TSR 62006 1220 5.4 -6
G.6272 00045 62007 160¢ 4448 E-6
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RUN N#. 2

Z.85212
Ze8252
g.5277
Te3208
B.5322
B.5366
g.82ae
Gg.8448
B.B4S5
0.8576
o616
@.8638
B.8730
BeBT742
@.87C6
B.8823
B.8870
@.8915
P.8957
@.8999
B.90c0
G.2897
@e0142
B.o1ca
g.20234
G.92E82

RUN NZ.

@.90428
geoug1l
Z.9590
g.9514
B«9531
B«.9556
0.9576
296617
B.9632

G968

9768
G974
B.9783
.9823
B987%
2.9915
3.9957
2.9999
1.2038
1.0780
1.6123
1+2167
1.¢214
1e2254
1.53531
1+ ¢343

<4

TABLE 50 (continued)
N.0a40 15300¢
BOGSO 1616CC
P.2z25 169000
g.0011 177¢6¢
BeCE34 135C60
G.6045 189cce
G B2 191662
3. 5359 193¢68
8. 0348 195030
B.0051 197660
Z.0339 19820206
G o042 199667
g . eoas 202230
€ goa2 20 162C
BeCOLS 20200
C.0042 203650
05242 204200
F.e045 205063
g.Coae 2063080
g ozaz 207¢0C
22850 208060
0. o048 209CC0
g.0245 210622
grg348 211220
FeBZ45 212¢6¢
G.2648 213660
B.3C36 217600
@.6053 225090
G.062C 233966
GezC1a 2416328
G GZ17 249200
2.2625 253¢¢e
g.go2g 2552¢C
206031 257G53
g.8025 259600
G.Caas 26100¢
g.0028 262070
3.2036 2630082
Be?06 29 264GC0
g.0oas 265308
C.0042 266000
G.C04s 2670007
G.Gou2 268CCC
g 8642 2690CC
?.6039 270000
B.0042 271020
B.0048 2720203
B 0E39 273000
G.0045 274567
PJG639 275008
GeBOLS 276600
g onaz ,zg 277800

lege
gLt
86009
30
38C2C
L4B0G
2040
2gea
ezee
2009
128606
1600
1660
tego
16¢o
1600
1600
1008
1080
1089
1608
1238
1020
1¢3¢
1866
1800

1080
8ZEG
8000
8000
8090
4060
2096
2060
20607
2000
106¢
1220
1260
1609
1020
1950
1800
1600
1960
1060
1000
1660
1600
3l
1660
1060

4420
4.90
3'.- 1 5
1.4C
4420
112
112
2.94
2438
4 06
3.92
4420
420
46283
46 48
4420
420
VIRt
4420
4429
5«24
4de 76
4448
4e76
4.0.48
4476

3. 64
64 65
2N 4s
1.75
2410
6+ 30

9.8

154
1e26
2 38
2.80
3¢ 64
3.92
4448
4420
He4u8
4420
4420
3.92
4o 20
4476
3.92
476
3.92
4J7¢€
4420
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AVERAGE VALUZS

INCh

ORI N0 D WM -

21
22
23
on
25
26

AVERAGE

INC

VRIS W -

#

e

TABLE 50
DA/ DN
429 E-€
5.72 E-7
2.8380 E-7
2.45 E-7
Qe 67 E-T7
114 E-6
1.4 z-6
24t 7 E-6
2.19 E-6
3:27 E‘é
3¢73 E-6
4411 E-6
4.2¢ E=-6
4432 E-6
420 E~6
4.39 T-6
4487 E-6
Aell Z-6
Lyl -6
427 E-6
1eC5 E-G
4432 Z-6
4aost3 T-€
Le57 E-6
L.T6 -6

E-6

\ALU S AT

2o
e

TOT CRACK
G.C0a3
B EFEQ

G.C1

11

G.2130

0.21

€s

g.5212
Z.g24a2
B.0262
Z.0336
ZeZhz1
ZeZAalsy
a7
2 ¢s521
GeZ565
C.C637
0651
BG.C697
Z.CB7238
G.0779
F.2821
ZeLETG
FeO14
8.02958
G.lE0L
G. 1652
2.1297

o
*T)
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(continued)

I

-3

AT MIIPOINT OF PEADING INCR

00369
B.CG420
g<eas9
G+G5%8
@ 8543
PS8 6
2 2629
G 5674
G C718
Bo5759
0. 2800
G oG4S
Qj"f'.OOO

jopw e

i
.

S BN

[
o
Q-

o o,
b— ek

[\ Jws JRTO2RN6]
N

raqroﬁim

PR N

HCRTMINT

£
[
o
=
)

0T CYCLES

e3¢
oroe
17857
25506
33¢ze
3T16¢%
396EY
41889
43200
4BCEE
LECTH
4760
430202
L4OCED
SEETE
:1{1.’7("
52CCE
5322¢
5400C
55340
SE306
57020
53G006
502CQ2
6ZCCe
61608

3T

TOT CYCLES
5S¢
5@CE
3CG60
21¢¢¢
2520
352060
38008
LZEED
H42000
44008
45560
46523
47504
42583
49500
5¢508
51546
5258 &
53584
54560
55550
54592
5758¢
58EZE
59588
6050¢




RUN NO.

@.5555
B.5600
B.5662
@.5751
#.5863
g.59¢2
B.5964
P.6083
8.6054
2.6098
B.6149
2.62085
g.6261
g.6322
@.6373
g.6429
B.6479
@.6538
B.6569
B.6614

TABLE 51

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-1~19, TENSION-ZERO
R-O.B, l/U-O,

F=12Hz, K2=10,

DELTA A

1

@.2356
@.00845
0.8862
@.8889
g.0112
8.0039
@.0062
B.28839
0.0050
B.0045
8.0050
0.90856
@.0056
g.0062
2.8050
B.8056
@.0050
9.0050
B.8039
B.0845

CYCLES

131000
171000
191000
22102992
209008
2110060
2130480
215009
2170620
219000
221009
223969
22506020
227000
2299209
231090
233022
235009
237020
239068

Ve a4

8.205

DELTA CYCLES

2000
40609
28000
10260

8060

2920

2000

2009

20082

2000

2000

2020

2000

2800

2000

209086

2000

20060

2209

20600

DA/ DN

2.80
1712
3,08
9v56
1740
1596
3788
1596
2752
2.24
2752
2780
2,80
3.08
2752
2780
2.52
2752
1596
2724
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TABLE 51 (continued)

VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 2.80 E-6 g.0828 1009
2 1.12 E-7 0.0878 22000
3 3.08 E-7 g.8132 520080
4 9.56 E-7 2.2208 67008
5 l.40 E-6 @.2308 76000
6 1796 E-6 B.0384 81009
7 3.88 E-6 B.0434 83¢00
8 1.96 E-6 @.B485 85009
9 2,52 E-6 @.2529 87000

10 2.24 E-6 B.8577 890008
11 2.52 E-6 P.0624 919080
12 2.80 E-6 0.0677 93000
13 2.80 E-6 @.B8733 95000
14 3.08 E-6 @.8792 97800
15 2.52 E-6 P.0848 990089
16 2.80 E-6 B.0901 181000
17 2.52 E-6 8.0954 193009
18 2.52 E-6 8.1005 1852202
19 1,96 E-6 Z.1049 187200
2e 2.24 E-6 241091 1990049
VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 P.08056 2000
2 B.0101 42200
3 0.0163 62000
4 B.8252 72000
5 B.0364 88000
6 2.0403 82000
7 @.8465 843¢0
8 B.8534 86323
9 B.8554 88000

19 £.0599 90200
1t B.8649 $204d0
12 P.0705 94800
13 B.0761 9600@
14 @.0823 98200
15 2.0873 188202
16 3.08929 182800
17 2.0979 1840600
18 G.1030 186020
19 B.1069 1086020
28 B.1114 116000

/-2



A

RUN NO.

P.8487
2.8506
P 8515
g.8526
@.8543
g.8548
@.8548
@.8548
8548
#.8554
8.8557
g.8562
0.8568
8.8579
#+.8590
g.8610
g.8624
g.8641
P.8666
0.8677
B+8697
2.8711
g.8725
g.8756
0.8778
g.8812

TABLE 52

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 4-1~18, TENSION-ZERO
P=12Hz, K,=10, R=0.5, 1/U=0, S=2.5

DELTA A CYCLES DELTA CYCLES DA/ DN
!
g.0011 1370080 1800 {.12 E-6
g.0020 157008 20000 9.80 E-8
B.2009 177000 20000 4.20 E-8
g.0012 197600 20000 5.60 E-8
2.2817 2p9000 12000 148 E-17
B.00806 213069 4000 1440 E-7
2.0000 217000 4009 P.900 E+0Q
8.0000 221900 4000 g.08 E+0
g.60002 225000 4000 g.00 E+0
g.0806 2290020 4000 148 E-7
g.0003 233200 4000 7.0 E-8
0. 6086 237020 40800 le4d E-T7
g.0006 241000 42020 1748 E-7
g.00811 245099 40080 2.80 E-17
g.0012 249000 4889 2.82 E-7
8.0019 2530209 4000 4,90 E-17
2.0814 255890 2000 7.0 E-7
g.0817 257000 2000 Bedl E-7
g.80825 259200 2200 : 1.26 E-6
B.0311 261000 26049 5.63 E-7
g. 6020 2630390 26809 9.80 E-7
20014 265200 2028 798 E~7
0.0014 267000 2000 7.00 E-7
8.023! 2690020 2000 1e54 E-6
g.g022 2710800 2009 1+12 E-6
Be0034 273030 2000 1.78 E-6

/E3



RUN N@.

B.9677
8.9688
8.9710
0.9719
B.9727
Pe9733
#.9733
8.9736
Fe 9747
g.9752
g.9766
g.9792
$.9811
#9858
g.9892
0.9929
B.9948
@.9974
#9988
10002
106230
180846
10069
1-8100
1.0119
1-0144

2

TABLE 52

g.08028
g.oo1!
g.p022
B.0008
gea099
22006
00200
G.00083
g.ggl2
g 8086
g.2014
00325
g.0019
Je0040
g.0042
@.02836
B.0020
Be0025
g.0014
g.cg14
g.00828
8.0217
G.0022
@.080831
P.0020
g.0625

jaq

(continued)

338809
358069
3780022
398006
4180080
414023
418200
42208920
426009
432000
434099
438008
442020
446089
45000302
454009
4560080
4580800
460000
462000
464820
466000
468090
470008
472008
474000

1008
20009
20000
20000
12630

4900

4000

4000

4000

4290

4000

4000

4900

4000

4900

4000

2008

2000

2000

2000

2gao

2006

2000

20008

2000

2000

840
5«60
1.12
4,208
7.9
1443
¢.08
T.00
2480
1740
3¢50
6.30
4490
9.80
1205
9 18
9.80
1.26
790
T80
140
B840
112
1.54
9.80
1.26

E=-7
E-8
E-17
E-8
E-8
E-7
E+0
E-8
E-7
E~7
E-17
E-7
E-7
E-7
L-6
E-7
E-7
E-6
E-7
E-7
E-6
E-7
E-6
E~-6
E-7
E-6



TABLE 52

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VRIS WM —

DA/ DN

9.80
7.70
7«78
4.90
1585
1.483
g.00
350
140
1. 49
2,10
385
3,15
6. 30
6+.65
7060
86 40
1685
9.80
6. 30
1.19
778
9.10
1.54
1785
1+48

E-7
E-8
E-8
E-8
E-17
E-7
E+0
E-8
E-7
E-7
E-7
E-7
E-7
E-7
E-7
E-7
E-7
E-6
E-7
E-7
E-6
E-7
E-7
E-6
E-6
E-6

SELE

TOT CRACK
0.0085
g.0018
2.0333
B.08046
2. 8857
2.0067
2.0870
2.0071
g.00874
P.0080
P.2088
P.0108
g.0114
B.0133
B.0159
B.0186
g.0208
g.8227
@.08248
B.0264
g.g282
2.0302
2.8318
P.0343
@.0369
@.0394

TOT CYCLES
508
110060
31000
510608
670008
75000
79800
83008
87200
91098
95800
99000
183000
1870083
111060
115000
1182008
120080
122009
124000
126080
128880
136080806
132000
134000
136000



TABLE 52 (continued)

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 g.0010 1000
2 @.0025 21000
3 g.0041 41000
a4 8.0051 61080
) g 0064 73800
6 8.0070 77008
7 B.0070 81000
8 g.8071 85000
9 8.0077 890092

18 8.0083 93208
i1 g.8092 97732089
12 2.01087 191228
13 g.0120 105038
14 2.0145 1090639
15 p.o172 113000
16 2.2200 1170809
17 g.8217 1190809
18 @.0238 121009
19 g.2257 1230029
2a 2.08270 125080
21 @.0294 1270082
22 2.28329 1290069
23 B.8327 131008
24 2.0358 133020
25 9.08379 135008
26 Q. 0489 137009

J/F-E



RUN NO2.

13759
143759
143765
1+3765
13770
13770
1+3773

143779

143881
1.3819
1.3818
143849
1+3882
143905
143919
13930
1.3950

Test performed to zero-in on overload shut-off ratio.
prior to reaching (da/dN)c.

TABLE 53

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-L-4, TENSION-ZERO

K2-10, R=0.5,

DELTA A

1

g.08028
goeoso
B. 0086
@.0000
g.0006
2.0000
20003
2.9006
gepag22
g.0008
0.00238
P.2031
2.0234
g.0022
g.0214
g.0011
B. 0020

/L7

1/U=0, S=2.6

CYCLES

771500

97520
117500
137580
157500
177502
197568
2175090
237500
2425060
247500
252590
2575209
259500
261580
263500
265589

DELTA CYCLES

1808
20000
20000
20000
26000
20000
20000
20200
20000
5000
5000
5000
5600
2000
2600
2000
2000

DA/ DN

2.80
B.080
2.89
.00
2789
B.00
1e40
2.80
.12
1.68
1.68
6.16
6. 72
1.12
T.00
S.60
9.80

Test terminated

E-6
L+
E-8
E+9
E-8
E+9
E-8
E-8
E-7
E~-7
E~7
E-7
E-7
E~-6
E-7
E-7
E-7



RUN Nd.

1le5802
1.5019
1.5p22
1.5@22
1.5022
1.5025
145825
l.5@25
1.5@25
1.50825
1.5025
1.5825
1.50825
1.5p28
15828
le5028
1.5839
1.5839
1.5870
1.5114

Test performed to zero-in on overload shut-off ratio.
terminated prior to reaching (da/dN) .

TABLE 54

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO, 3-L-k, TENSION-ZERO
K2 ¥10, R = 0.5,

DELTA a

1

g.0014
0.0017
d.8003
2. 0020
B.2000
P.2003
B.03000
d.0000
2.0000
B.0020
2.0000
2.0002
@.00800
@.2003
G.0000
2.0000
g.2211
@.0000
2.8031
B.2845

/4

1/u = o,

CYCLES

520009

92000
132000
172000
212029
252000
202000
312002
332000
352000
372000
392600
412808
432000
4520069
472000
4920089
512000
532000
542000

c

5 = 2.7

DELTA CYCLES

1000
40000
4060200
40000
40000
40000
40020
200032
20000
20000
20000
20800
20000
200009
20000
20000
200080
200009
26000
10020

Test

Da/DN

1.49
4420
T7.00
0.2
2.00
7.80
@.00
g.20
P.00
P.20
g.00
0.00
/Y]
1.40
.00
@.00
5. 60
g.00
1.54
4448

E-6
E-8
E-9
E+Q
E+0Q
E-9
E+@
E+0
E+@
E+0Q
E+0Q
E+0
E+ @
E-8
E+@
E+Q
E-8
E+0Q
E-7
E-7



RUN NO.

1.1250
151264
151267
151267
171267
171270
151270
171270
171270
171273
151273
171273
171273
171278
171295
171491
151614

Test performed to zero-in on overload shut-off ratio.
terminated prior to reaching (da/dN)c.

TABLE 55

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-L-1, TENSION-ZERO
R-Oos,

F=12Hz, K,=10,

DELTA A

2.0008
B.001a
P.0003
G.0C00
0000
B 0203
B.0020
B.02920
p.oecoe
P.0003
@.0e00
B.00Cq
2.0280
G.6006
2.80117
B 3196
p.gl12e3

CYCLES

1600
26000
51020
76800

161600
126620
1516¢d
176200
2a10a¢e
226000
2510¢0
276000
3010ce
326660
3518006
376080
386000

/42

l/U.O ’

S-2.8

DELTA CYCLES

1000
25600
25000
25980
2520¢
256280
25000
25000
25600
25000
250492
25980
2500c¢
25089
25060
25000
100¢0

Test

DA/DN

840
57 60
1712
0 00
o7 o0
1712
e o0
7700
0vee
1712
0 2o
000
600
2ves
6772
7584
1723



RUN NO.

1+3650
13656
13661
1.3661
13661
1.3661
1.3661
1.3661
13661
1.3675
13675
13675
1+3675
1.3678
13678
1+ 3678
13678
13678
143678
13678
13678
1.3678
123678
13678
13678
1.3678

S=2.9 considered to be overload shut-off ratio for this case.

TABLE 56

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-L-1, TENSION-ZERO
F=12Hz, K, =10,

2

DELTA A

1

G.0011
B.0006
g.0806
B.0000
g.0000
G 0C0o
g 0200
2.000¢0
@.0000
@g.0814
B.0022
G.0000
C.0200
263
g.2203
Q.00800
0.0020
00000
B.0C00
90000
0.0000
P.0030
g.08000
B.0000
00009
G.0000

R=0.5,

/5O

1/U=0,

CYCLES

25000

50080

75080
10069800
1256060
156606
175000
20Ce00e
225200
250000
275000
360064
325¢20
350002
375€%30
400020
4250008
4500060
47500¢C
5000€9
525900
55020¢
575200
602020
625009
650009

8-209

DELTA CYCLES

1800
25000
25000
25000
25000
25060
25800
25000
25000
259049
25000
25000
25000
25000
25000
25000
25000
25060
25090
25000
25000
25299
25000
25000
25609
25000

DA/DN

l.12
2.24
2724
g eo
g2.992
@00
200
2.00
200
S5 60
000
200
g eo
1Jv12

@00

ge08
2.99
@.09
000
200
000
P00
B.00
0.00
200
9.00



RUN N@.

0.5130
P<5208
g.5242
P 5264
B+5410
85734
#.5813
g.59¢2
g.6203
g.6082
#6160
#s6238
@.6306
2.6384
G.6474
@.6563
06653
B, 6754
P.6832
gs6910
g.7011
ge.7112
#.7213
g.7302
@.7403
@.7504
@.7605

TABLE 57

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 2-1-16, TENSION-ZERO

F=12Hz, K,=10, R=0.1, 1/U=0, S=3.0

DELTA A

1

0.8045
G<p078
0.8034
p.oo22
P.08146
@.@325
B.2078
2.0090
2.0101
g.00178
2.8878
g.0078
@ e08617
3.6078
@.08090
B e090
#0090
g.0191
Q.0078
@.0g8178
22101
0.6101
g.2101
0.6090
g.2101
B.g101
p.0101

/5/

CYCLES

7009
470860
87007

127008
167220
1770040
179028
18lee0
1836080
185662
187646
189292
1910006
1936¢¢
195600
197000
199000
201000
203000
205060
207220
209020
2110060
2130620
215048¢
21760062
2196082

DELTA CYCLES

1068
40000
428000
40629
40600
100002

2000

2028

2060

2009

2000

2000

ecoe

r=4514"]

2000

2000

2000

20086

2000

2009

2090

2600

2000

2020

2000

2000

2000

DA/DN
f4.48 E-6
196 E-7
8740 E-8
5«60 E-8
3. 64 E-7
3725 E-6
3.92 E-6
4748 E~-6
5«04 E-6
3.92 E-6
3.92 E~6
3.92 E-6
3.36 E-6
3.;92 E- 6
4.48 E-6
448 E-6
4,48 E-6
5.04 E-6
3.92 E-6
3.92 E-6
5.04 E-6
5.84 E-6
5.04 E-6
448 E-6
5«04 E-6
5.84 E-~6
SeB4 E-6



TABLE 57

(continued)

VALUES AT MIDPOINT OF READING INCREMENT

DA/ TN

4e28
1.96
804@
Se 60
30 64
3.25
3.92
4448
5.04
3.92
3.92
3.92
3. 36
3.92
L4eU48
4448
he 48
S-Gq
3.92
3'92
5.04
S.04
S«04
4448
5.04
S.d4
S.04

E-6
E-7

t:lt;lt‘:'lt??(‘:l[ﬂ[“immm
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mmmrpmmm

/52

TOT CRACK
g.gce2
2.0084
B.014C
.0 168
ge.0252
.0487
B.0689
B.0773
B.0868
B.0958
2.1036
G.1114
2.1187
Pe 1260
Be1344
Qe 1434
0.1523
£+.1618
2.17088
Be 1786
8.1876
B.1977
B.2078
B.2173
B.2268
Pe.2369
B.2470

TOT CYCLES
500
21000
61330
101260
141060
16680¢
172000
17400¢C
176880
178000
182000
182000
184020
186000
188¢0¢
19209
19200¢
194060
196060
198000
200008
202000
204000
206000
2080202
2108008
212000



TABLE 57 (continued)

VALUES AT END OF

INCR # TOT CRACK
1 G.0045
2 g @123
3 @.0157
4 BB179
5 B8.@325
6 B 2650
7 g.0728
g g 0818
9 #0918
18 Geg397

11 81075
12 g.1154
13 go1221
14 @e1299
15 <1389
16 1478
17 g.1568
18 ge1669
19 @e1747
20 2.1826
21 @ 1926
22 gvopeT
23 go2128
24 g.2218
25 0.2318
26 @eo2419
27 @.2520

Data for one crack tip.

/53

READING INCREMENT

TOT CYCLES

leco
41000
81060
12180¢
161660
171860
173000
1750¢0@
177000
179000
181042
183000
185000
187000
18900¢
191026
193069
195000
197660
199660
2010609
2032006
205000
207000
209000
211e99
213000



TABLE 58

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-L-4, TENSION-ZERO
K, =10, R=0.1, 1/u=0, S=3.1

A DELTA A CYCLES DELTA CYCLES DA/DN
RUN N@. 1
P.7828 .0039 58750 1900 3.93 E-6
27050 . 0p22 83759 25000 8.96 E-8
2. 7062 gv 0011 108750 25000 4,48 E-8
g.7070 8.00028 133750 25000 3.36 E-8
27073 2.0003 158759 25000 1712 E-8B
g.7076 0. 0003 183753 250080 1712 E-8
gs7876 g.2000 208750 25000 g.00 E+0
2.7078 0.0003 233750 25000 1.12 E-8
257078 . 0000 258750 250080 @.00 E+0
g.70878 . 0000 283750 25000 @ 08 E+0Q
8.7078 2. 20080 308758 25000 2 00 E+0
27078 BeP000 333750 25000 @.008 E+0
2.7878 e. 0000 358750 25000 3,00 E+0
8.7078 2. 0000 383750 25000 g 00 E+0Q
0.7678 2.0000 408750 25000 200 E+0
g.7078 2.2000 433750 25000 0,00 E+0
0:.78178 2. 0000 458750 25000 0.00 E+0Q
B.7878 2.0000 483750 25000 2 80 E+0
8.7078 2.8000 508750 25000 2.00 E+0
p.7081 2.0003 533750 25000 1.12 E=-8
0.7081 2. 0000 558750 25900 g 00 E+0
B, 7095 g.0014 583750 25800 5,68 E-8
g.7112 .0217 593750 18000 168 E-7
2.7238 g.2126 633750 10000 1.26 E-6

Test performed to zero-in on overload shut-off ratio. Test terminated prior
to reaching (da/dN)c.

/54



RUN NO.

B.8853
@.8058
@.8658
P.8058
B.8858
8.8058
@.8358
0.8858
@.8058
8.8258
@.8858
@.8258
B.8258
8.8258
@.8258
2.8058
2+.8858
2.8058
@.8358
@.8058
P.8058
2+8758
@.8058
2.8058
#.8458
B.8858
2.8058
@.80658
2.8058

S=3.2 considered to be overload shut-off ratio for this case.

TABLE 59

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 1-L-1, TENSION-ZERO

DELTA A

1

D.0045
B.0036
g 2000
ge00a0
P3e80
P.0000
P 0090
g.0000
B.0000
B. 0000
2.98200
2 0830
g.0600
0.0209
0.0020
20000
20280
G 0020
0.0000
Ge0307
P.0003
G.0220
B.2220
@000
2.0009
B.8060
0.0000
Q.0000
8.0000

/55

R=0.1, 1/U=0,

CYCLES

9000
34008
59000
BLDDD

109220
134004¢
159830
1848060
2089020
234060
259200
284072
3892043
33422%
3590606
384200
429030
434860
459089
4840529
589809
534220
559060
584008
639220
634000
659000
684008
709000

S=3.2

DELTA CYCLES

1060
25099
25000
25900
25000
25000
25008
250060
25060
250¢8
25800
2520849
25009
25000
25000
25000
25000
25900
25069
257200
25909
25000
25000
25000
25800
25600
25000
259200
25000

DA/DN

4.48
2¢24
P 00
g.00
290
@00
000
B.00
g.00
g.00
g.00
g.0e
Be0o
g e
g.oo
Yy
@00
g 02
g.00
0«00
p.89
p.28
Xyl
P09
8,09
g.60
2+00
@.00
.00

E-6
E-8
E+0
£+0
E+0
E+0
E+0
E+0
E+@
E+0
E+@
E+{
E+2
E+@
E+9
E+0
E+0Q
E+Q
E+0
E+83
E+0
E+8
E+g
E+0
E+0
E+0
E+g
E+0Q
E+@



A

RUN NO.

3.5230
@s5261
05272
@.5289
055289
0.5314
35393
075482
P.6101

Test performed to zero-in on overload shut-off ratio.
terminated prior to reaching (da/dN) .

TABLE 60

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO, 3-L-7, TENSION-ZERO

K2 =10, R =0.3,

DELTA A

1

B.8045
2.9931
g.oot1
g.0017
B.000809
B.0025
B.0078
p.8090
@.0619

Y X

1/u = 0,

CYCLES

7008
270020
47000
670080
870600

1870060
127600
147208
167060

c

S = 2.7

DELTA CYCLES

1806
20600
20009
20000
200809
20009
20900
20000
20000

Test

DA/ DN
4.48 E~6
154 E-7
5.60 E-8
8.40 E-8
P60 E+8
1+26 E-7
3.92 E-7
4748 E-T7
3.69 E-6




A

RUN Ng.

@.6331
@.6378
0. 6378
#.6387
g.6404
0. 6404
. 6406
g.6412
B.6415
. 6429
B. 6437
P.6460
g.6502

Test performed to zero-in on overload shut-off ratio. Test

TABLE 61

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-L-7, TENSION-ZERO
1/u = o,

K2 =10, R =0.3,

DELTA A

i

P.0034
@.30639
8.020028
@.2008
8.2017
0.0000
O.0003
g.0026
@. 0083
C.0014
@.20608
g.0022
g.00842

CYCLES

7000
27000
47089
67000
87000

1670060

127000

147000

167000

187000

197002

237000

212000

terminated prior to reaching (da/aN) .

/5T

c

s = 2.8

DELTA CYCLES

1000
26000
20000
20002
20000
20060
20000
20829
20008
20000

9750
19220

5008

DA/DN

3.36
1.96
4.20
4.20
8e 40
B.00
1440
2.80
140
760
8.62
2.24
8.40

E-6
E-7
E~-8
E-8
E-8
E+0
E-8
E-8
E-8
E-8
E-8
E-7
E-7



F =

RUN NO.

B+7652
@.7680¢
B.7683
2.7689
B.7720
B.7738
B7711
B.7711
BeT717
B.7717
Be7717
B.7722
g.7722
p.7722
Be7742
@.7759
0.8128
@.8235

Test performed to zero-in on overload shut-off ratio.

TABLE 62

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO, 3-L-7, TENSION-ZERO

128z, K, =10, R=0.3, 1lfu=0, s=2a9
DELTA A CYCLES  DELTA CYCLES
1
@.0036 15508 1800
@.0031 40509 25000
2.0003 65500 25000
8.0006 98500 25000
@.0011 115508 25000
8.3008 140500 25000
6.00063 165500 25020
0.0000 190500 25000
@.6006 2155060 25020
B.0000 240500 250802
g.0000 265500 25000
B.00086 290500 25000
B.0000 315500 25000
2.0000 3408500 25000
G.0020 365500 25000
2.0017 398500 25000
2.0370 415560 25000
g.0106 420500 5000

Test terminated prior to reaching (da/dN) .

/EE ¢

DA/DN

3.64
1.23
1.12
2.24
H4.48
3.36
1.12
B.60
2.24
G.80
Q.00
2.24
B30
0.00
7.84
6.72
1.48
2.13

m[ﬂFiml?Fimtﬂ[ﬂ
NRVNRRWR®E-I N

E+0



A

RUN NO.

1.0114
150144
1508144
158147
158147
178153
179153
159153
156153
1508153
150153
159153
158153
170153
158153
156153
150153
158153
1.0153
158153
158153
176153
150153
178153
18153
158153
170153
178153

TABLE 63

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-L-4, TENSION-ZERO
x2-10, R=0.3, 1/U=0,

DELTA A

1

g.0017
2.20231
2. 0000
B.0003
g.0008
B.0006
8. 0000
Bg.2000
2.0200
B.0000
2.2000
G.0000
g.2000
6.0000
@.0020
00000
B.0020
. 0000
0.0000
a.03800
B.00280
g. 0000
g.0000
B.0000
0.000%
g 0000
g.00002
P.0020

CYCLES

5669
45000
85000

125690
165008
205000
245000
285800
325008
3650800
385000
495000
425000
4450060
465000
485000
5050060
525099
5459000
565000
585800
605000
6250929
645000
66509¢
685000
705000
725000

S=3.0

DELTA CYCLES

10080
40000
49000
400060
40008
40000
40000
40000
40000
40000
20009
20000
29000
20000
20800
20009
20000
20000
20000
20080
20000
20000
20200
20002
20000
20000
20080
20000

DA/ DN

1. 68
Tel0
g.00
T.00
B.00
140
G.00
B.00¢
g.00
3.00
Be.00
B.00
Q.00
@.00
Z.00
Q.00
P00
B.00
2.00
g.00
@.00
B.00
.00
.00
g.00
700
J.00
P.00

S-3.0 considered to be overload shut-off ratio for this case.

/59

E-6
E~-8
E+0
E~9
E+0
E-8
E+@
E+0
E+¢
E+0
E+0
E+0@
E+0
E+Q
E+0Q
E+@
E+0
E+D
E+9
E+0
E+0
E+Q
E+0Q
E+0
E+0Q
E+0
E+0
E+Q



Data Tabulations for Tension-~Zero load Class,

K2=7.78 and 14 KSI ,/In.

SEO



TABLE 64

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1~20, TENSION-ZERO
F=12Hz, K2=7.78, R=0.1, 1/U=0, S=1.5

A DELTA A CYCLES DELTA CYCLES DA/ DN
RUN N@. 1
0.5269 Ce3017 492372 1602 1.68 E-6
B.50C79 2.2223 51323 2029 9.83 E-7
B.5121 g.0342 53238 22206 2413 E-5
Ge5144 g.pge22 55¢33 2023 1.12 E-6
B.5194 B+2053 57238 2828 2.52 -6
B.5219 2.3825 59832 2928 1«26 E-6
2+5258 8.2239 612332 2983 1.96 E-6
@.53¢0 B.3842 63853 2928 2.12 E-6
RUN NZ. 2
25326 2.00826 64837 10208 567 E-7
P.5331 C.3325 66233 2226 1.26 E-6
@.5356 B.£225 68220 2C03 1.26 E-6
25431 Be3045 76322 22232 2.24 E-6
B.5438 B.2336 7222% 2203 1.82 E~6
B.5474 J.3836 743328 22073 1482 E-6
Pe5524 2.3253 763¢€3 >35343¢} 2.52 E-6
B« 5566 2.2842 78823 2802 2.12 E-6
RUN N@. 3
2.5583 B.0G317 793673 1832 le68 E-6
Pe 5626 @.g222 g12e2 20223 1.12 E-6
Be 5645 B.02339 83332 2089 1+96 E-6
B.5676 B.8231 85290 2220 154 E-6
Be5712 B. 3836 87220 2229 1.82 E-6
@« 5754 B.2842 89222 2822 2.108 E-6
g.58082 B.0048 910808 2229 2438 E-6
B«5846 Be 2345 93233 2029 2e24 E-6

/&/



TABLE 64 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ IV TOT CRACK TOT CYCLES
I 1.31 E-6 Be2337 582
2 I.12 E-6 B.0324 2ee9
3 1477 E-6 226353 4527
4 1.63 E-6 B.0287 6300
5 2405 E~6 B.3124 82243
5 173 E-6 geB162 10860
7 229 E-6 2.0202 12820
8 2415 E-6 Be3246 14939

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRacCX TOT CYCLES
1 2.2713 18¢32
2 3.3235 32082
3 B.0071 5282
4 B.2134 7839
5 20145 5003
6 B.2179 11832
7 B.8225 13220
8 2.0268 15023

zers



RUN MNg.

Pe 6395
Ge 6423
@. 6429
Be 6463
B 6474
B.6502
g. 6527
Pe 6558
. 6597
Be6644
2+6675
B.6723
g.6759
8.6793
B. 6538

RUN N3J.

B.6854
2.6874
Je 6891
B.6919
B.6947
246987
7211
Do 7345
2.7981
B.7132
Be7165
Be7207
Z.7249
@.7322
Be7339

TABLE 65

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1-20, TENSION-ZERO
F=12Hz, K,=7.78, R=0.1, 1/U=0, S=2.0

DELTA A CYCLES DELTA CYCLES DA/ DN
1

B.0217 12230 12293 1.68 E-6
2.2728 16392 4339 7.80 E-7
3.0006 23990 4723 1649 E-7
8. 2231 24393 4223 7470 -7
2.2914 262340 2433 728 E-7
3. 2028 28230 2230 .43 E-6
@.3025 33273 2002 1.26 -6
7.2331 3202% 2030 1.54 E-6
%.2339 34557 2390 1.96 E-6
8. 3348 36203 20790 2.38 E-

g.0231 33963 2690 1.54 E-6
309348 48202 2335 2.3% E-6
0.2236 42233 2023 1.82 E-6
. 3339 4433 2923 1.96 E-6
2.2539 46300 2009 1.96 E-6

2

2.8317 472972 1922 1.68 E-6
0. 2020 51552 4893 4,92 E-7
00017 55072 4397 4420 E-7
@.2328 59233 4932 7433 E-7
0.3028 61302 2057 1.4% E-6
8.2234 63227 2920 1.68 E-5
2.3231 65597 2023 1.54 -6
3.2334 67323 2032 1.658 E-6
3.8736 69220 2727 1.82 E-6
.295¢ 71200 29073 2.52 E-6
B.2034 73230 2020 1468 E-6
B.2342 75232 2023 2,17 Z-6
0.0042 77608 2937 2.1 E-6
#.2653 79262 2003 2.66 E-6
¢.3236 8103¢ 2307 1.82 E-6

o3



RUN N@.

B.7353
2.7375
2.7395
BeT7428
B 7454
Be 7484
2.7512
Be 7549
Be7591
BeT7624
3.7664
0e7723
Ge7748
7781
@.7823

3

TABLE 65

D« @014
Be2322
Ge.3329
GeD0234
Be3225
G.2031
G.0228
B.03236
Z.0242
Ge 2034
2339
Z.C239
Qe 0345
Z.3334
Be2042

(continued)

82022
860GY
9Z330
94033
962739
93300
120332
122200
124339
1360632
1387227
113222
1122332
1140623
1160279

1060
4600
498
4220
2399
2903
2807
2209
22923
2722
2399
2260
2228
2003
299232

AVERAGE VALUES AT MIDPOINT OF READING INCREIENT

INCR #

INCR #

DA/ D! TOT CRACH
1.59 Z-6 23338
583 E-7 Z.2328
358 E-7 De0046
T7.7¢ ==7 Be2C69
1.12 E-6 32295
154 E-6 B.2122
1.42 E-6 2.3151
1.68 E-6 Be3182
1-96 2‘6 @.3218
1.73 E-6 B+23299
2415 -6 52338
2.85 =-6 e 2385
2412 =-6 DeC42]
1e96 E-6 23462

VALUES AT END OF READING INCRZ{ENT
TOT CRACK TOT CYCLES

Be.ZZ16 1222

Z.2339 5263

28353 9237

Be.B084 13527

B.2196 156059

@.0137 17629

Be2165 19309

8.0199 218973

B.0233 2332372
Z.2282 259323

2.02316 27220

B.0359 29383
Qe 34773 31333

BeTH42

323330

3.0432 (/&64) 3569%

1e43
562
497
8e40
1.26
154
lead
1.82
2.12
1.68
1.96
1.96
2.24
1.68
210

TOT CYCLES

599
32349
7233

11330
14220
16203
18623
233383
22327
24350
26629
288320
32232
32330
34000

"t
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TABLE 66

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 4-1-18, TENSION-ZERO
F=12Hz, K,=7.78, R=0.1, 1/U=0, S=2.5

A DELTA A CYCLES DELTA CYCLES DA/DN
RUN MN@. 1

B.4782 J.3228 53082 18¢0 2.83 E-6
@. 4799 Be.CC19 15238 12209 1.96 E~7
Bo4813 De2314 252328 16323 le4® E-7
P.4816 B.0023 382320 5223 560 E~8
Be 4324 0.2308 35332 5223 1.68 E-7
Be 4333 Be2229 39336 4222 2.19 E-7
Bedl344 B.2711 435800 43¢0 2.32 E-7
Be 4861 2.2016 470839 497¢ 420 E=T7
Be 4866 Z.23726 492933 2220 2.82 E-~7
Qe 4875 B.2298 5124¢ 20873 4.20 E-7
P. 4889 B.2014 532€32 2003 782 Z-7
Be 4500 B.0011 55202 20332 5¢6% E~7
Be4914 20314 57600 22072 Te@8 E-7
@ 4948 G.3234 5608332 2230 168 E-6
Bs 4967 Be 0220 612973 22073 Q.82 E~7
B.5824 D.C236 63629 2222 l.82 E-6
Be5851 Be 2248 65220 26232 2+.38 E~-6
0.50692 2.2039 67329 2930 196 E-6
B.5121 B.3031 690337 22282 le54 E-6
@+5169 .3839 71830 2207 - 196 E-6
B.5191 B.2331 73229 2089 1.54 E-6
Z.5236 B.08245 75203 20908 224 E-6
Be5281 Be.G345 77529 2009 2.24 E-6
$.5323 Be 3342 797223 2353 217 E=6
$.5368 Be3245 €1933 28e0 2424 E-6
B¢ 5487 G«.0B239 83232 2209 196 E-6

z=x



RUN NZ.

Be 5421
B.5443
Be5454
B« 5454
@e 54063
@e 5466
§.5471
Be5487
@. 5485
0.5491
Be 5499
@e5508
Be5519
@.5524
#.5538
Be 5566
P.5586
C.5614
Be5656
@e5695
5737
Be5776
G.5810
@.5849
@.5888
@.5933

2

TABLE 66 (continued)

2.2014
B.3322
0.2211
2.232%
B.32028
3.23083
B.3236
B.2008
B.0G236
2.9266
B.0268
B.2233
B.0311
D.0036
B.0G214
C.8228
G.202%2
B.0028
BeCGCU2
Be GBSO
B.0042
B.02339
@.0834
B.2939
B.3839
B.C045

84902

940323
1342203
109238
1142332
118339
12203C¢
126303
12832232
1300379
132020
1340069
136225
138873
143238
14229273
144037
146087
1482373
152202
1528273
154332
1563320
15820803
163308
1622282

/&

1230
124208
12263

5223

5070

40eae

42088

4329

2239

2092

28232

2080

2620

23073

2832

20812

2320

293¢

22082

2929

2892

2022

238C

2¢22

2279

2093

140
2' 24
lel2
B« 20
1463
74232
1+40
2.10
280
2872
420
4e 23
S« 60
2.89
702
1e47
9.87
le 4@
2.10
1+96
2418
196
1« 68
1+96
1.96
2.24

E- 6
E-7
E-7
E+3
E-7
E-8
E-7
E-7
E-7
E-7
E-7
E-17

E-7
E-7
E-6
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
£-6

E-6



RUN Ng.

B.5958
2.5975
B.5998
@.6823
g.6012
B.6014
B.6317
@.6220
0. 6726
g.6031
Ze 6337
Be 6045
Be 6254
F.6073
B.6€93
G.6126
B.616%
8.6199
B. 6238
B. 6289
B. 6322
B. 6353
Do 6404
B.6440
Be.6482
0.6518

3

TABLE 66 (continued)
@.3025 163299
2.2017 1736006
B.0822 183229
2.0826 188262
B.2298 193232
2.0333 197230
2.00233 2016982
2.2623 205235
2.062826 207423
B.C036 2296928
8.3206 2112073
2.022 213200
2.60083 2156053
B.2220 217283
B« 0023 2192072
2.0034 221497
2.8042 223032
g.2231} 225027
8.6039 227200
B.3C50 229499
B B2234 231030
8.2231 2330032
2.2053 235278
B.3336 237023
B.0242 239393
B.2036 241620

/&7

133¢
12000
12230
5023
5293
40089
430@
4290
2083
20209
2200
2293
2022
29093
2807
2080
2027
2223
2009
22972
203¢
20089
2220
2693
2¢3¢
20¢0¢

2452
1.68
2.24
1.12
1.68
T¢23
Te23
T332
24873
2480
2.80
4,29
4.28
9.8%
9.80
1.68
2.13
1.54
1.96
252
1. 68
1.54
2652
1.82
2412
l1.82

E-6
E-7
E-7
E-7
E-T7
E-8
E-8
E-8
-7
BE-7
E-7
E-7
E-7
E~7
E-17
E-6
E-6
E-6
E~-6
E-6
-6
E-6
E-6
E- 6
E-6
E-6




TABIE 66  (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREIENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 2.24 E-6 Z«0311 500
2 1¢96 E~7 B.0232 6300
3 159 E-~7 B+2358 162%¢
4 5.60 E-8 Z.03259 23597
5 l1.68 E-7 B.0865 285649
6 te 17 E-7 B+ 3371 3360893
7 1.63 E-7 @.2877 37282
8 233 E-7 Z.3985 41920
9 2.82 E-7 B.2392 44333

10 3.27 E-7 B.8393 46008
11 4467 E-7 2.0196 48oeo
12 4.67 E-7 g.0115 560072
13 S«€0 E~7 B.2126 52082
14 9.83 E~-17 ZG.0141 5428¢
15 B.87 E-7 2.2169 562372
17 1«82 E-6 B.0220 620080
18 1.63 E-6 Z.0254 62233
19 1.87 E~6 B.0289 64300
20 2.15 E-6 2+2329 660082
21 1.77 E-6 P.B3368 680232
22 1.91 E-6 Be 2435 7¢3¢9
23 2.15 E-6 BeB446 72823
24 1«96 E-6 B.@u87 74360
25 210 E-6 B.2528 76803
26 2.01 E-6 0.0569 78000

/683



TABLE 66  (continued)

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 F.9222 1236
2 B.C2342 11062
3 @.2358 21003
4 B.3361 26290
5 G.23269 31032
6 B. 20874 35983
7 2.03837 39637
8 Z.0389 433343
9 B.C395 45939

18 2.8121 47368
11 P.0111 49823
12 B.3120 51383
13 B.0131 53222
14 B.8151 55380
15 Be3169 57823
16 Be0231 596438
17 Qe 3238 613223
18 B.2273 632082
19 B.0328 65003
20 Z.3351 67227
el Be 2386 6932¢
22 B.0425 71302
23 262468 73222
24 DeZ507 75839
25 Be 0549 17223
26 @.2589 79228

/D



RUN NO.

p.8781
2.8826
@.8837
g.8842
@.8842
g.8842
B.8842
B.8842
P.8848
P.8848
P.8848
P.8848
B.8854
P.8854
0.8854
@.8859
P.B882
B.8904
B.8932
@.8971
8.9885
8.9106
B.9195
@.9262
0.9307
B.9374
P.9436
B.9498
B.9554

F=12Hz,

1

TABLE 67

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-1~-10, TENSION-ZERO
R=0.1, 1/U=0,

DELTA A

B.0022
Qe 00245
0.0011
0.0006
B.0000
B.00C0
0.0000
0.0000
2.00086
P.0000
B.0300
P.00920
0.00026
Q.0000
P.0000
B.00086
g.0022
g.0222
B.0028
B.0@39
p.0034
P.0101
g0.020898
P.0067
@ 0045
P.08067
P.0062
g.0262
@.00956

K2'7°78o

CYCLES

8200
330020
41020
49000
57000
65000
73000
810¢0
89200
970049

105880
113800
121009
1290080
137820
14530608
1530088
15590043
157000
1592022
161200
163200
165000
167002
1696024
171080
173020
175000
177008

/S 7O

S=3.0

DELTA CYCLES

1800
25000
8000
80800
8200
8000
8000
8000
8202
8000
8920
8000
8000
8000
8000
8030
8000
2007
2000
2000
2000
2000
2000
2360
2000
2000
2000
2000
2600

DA/ DN

2.24
1.79
148
700
G.00
B.00
0.00
Z.00
7.00
Be00
B.00
0.00
7.00
0.00
B.00
7.20
2.80
le12
1.49
196
1.68
S5.04
4448
3.36
2.24
3. 36
3.08
3.08
2.80

E-6
E-7
E-7
E-8
E+@
E+
E+0@
E+7
E-8
E+0
E+¢
E+@
E-8
E+@
E+0Q
E-8
E~7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6



INCR #

VRO D WN -

TABLE 67

(cont'd)

VALUES AT MIDPOINT OF READING INCREMENT

DA/ DN

2.24
1.79
1. 40
7.03
B.00
.00
G.00
3.009
7.08
B. 00
.00
P.00
7.20
a.00
B.00
7.00
2.80
1. 12
1. 40
1.96
1.68
5.084
4. 48
3. 36
2.24
3. 36
3. gg
3. 08
2.80

E-6
E-7
E-7
E-8
E+0
E+0@
E+0
E+0
E-8
E+0Q
E+@
.E+0
E-8
E+0Q
E+0
E-8
E-7
E~6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

/77

TOT CRACK
g.0011
B.80645
8.0873
g.0081
B.0884
0.8084
2.0084
G.0084
2.0087
2.02090
2.06090
B.0090
B. G292
B.2095
0.0395
P.2098
P.0112
@.2134
g.0160
@.0193
@.2230
@.0297
B.8392
B.0470
P.03526
@.2582
De.0647
P.2708
0.08767

TOT CYCLES
568
13508
300600
38000
46000
54000
62000
78000
78809
86200
94008
122008
110200
118000
126038
134000
142060
147008
145009
151880
153000
155600
1570060
1590600
1612820
163000
165020
167800
1690600



TABLE 67 (cont'd)

VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
I g.g022 1000
2 2.0067 26000
3 0.0078 340060
4 P.0084 42000
5 B.0084 50680
6 B.0084 58220
7 0.0084 66002
8 B.0084 740060
9 g.0090 2008
10 2.0090 90000
14 8.009¢ 980020

12 @.00690 106060
13 B.8095 114000
14 @.Q095 122300
15 B.0095 130029
16 p.0101 138080
17 g.3123 146020
18 BeBl46 148004@
19 B.0174 158000
24 #.0213 152008
21 Be0246 154200
22 B.B347 156000
23 B. 0437 158000
24 B.0504 160000
25 B.0549 162000
26 B.0616 164000
27 B.0678 166030
28 B.2739 1638200
29 B.0795 176000

Data adjusted to reflect growth of one crack tip.
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TABLE 68

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO, 6-L-10, TENSION-ZERO
K,=7.78,

F=12Hz,

RUN N@. 1

1.8548
1.8567
1.0578
1.8573
1.8576
1.8576
1.8576
1.6599
18595
1.8853

Test performed to zero-in on overload shut-off ratio.

to reaching (da/dN)c.

DELTA A

0.0034
B.0020
2.8023
@.8003
2.0003
3.0000
0.00002
B.9914
2.08006
B.8258

R-Ocl’

CYCLES

92030
117020
142060
167080
192000
217000
242008
267009
292008
317069

/73

1/U=0, S=3.1

DELTA CYCLES

1088
25000
250040
25000
25000
25000
250800
25000
25029
250080

DA/DN

3.36
784
112
1712
1.12
0.0
0. 00
5760
2,24
1.03

Test terminated prior
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2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TABLE 69
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 6-1L~10, TENSION-ZERO

F=12Hz,

RUN N@. 1

1.4199
l.4224
1.4227
1e4227
1.4235
1.4235
1.4235
1.4235
1.4235
1.4235
1.4252
1.4386

Test performed to zero-in on overload shut-off ratio.

to reaching (da/dN) .

K,=7.78, R=0.1, 1/U=0,
DELTA A CYCLES
2.0034 2000
8.0025 27000
0.00%3 52000
0.0000 717900
@.2008 102000
@.0C00 127000
0.2000 152000
0.0200 177000
0.0000 202008
0.3000 227630
2s0217 252020
.0134 277200

/7 E

S=3.2

DELTA CYCLES

1220
25008
25000
25000
25000
25000
25000
250608
25002
25000
25000
25000

DA/ DN

3.36
1.01
l.12
B.00
3.36
g.00
2.00
B.00
P.00
B.00
672
5.38

Test terminated prior



TABLE 70

EFFECTS OF UNDERLOADS ON CRACK GROWTH QF

2219-1851 ALUMINUM ALLOY PLATE IN ROOM

RUN N@.

1.5481
1.5501
1.5581
1.5581
1.5501
1.5501
1.5501
15501
15501
1.5501
15501
1.5581
1.5501
1.55¢1
1.5501
1.5501
1.5501
1.5512
1.5537
145630

Test performed to zero-in on overload shut-off ratio.

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 6-1-10, TENZION-ZERO
K,=7.78, R=0.1, 1/U=0, S=3.3

F=]12Hz,

DELTA A

1

0.8831
g.0029
2.0000
0.0000
B.3000
2.00060
@.0030
Q.0000
2.0000
8.0820
B.0000
6.0202
b.099292
2.2000
2.0000
2.88802
2.00282
0.0011
B.80825
B.08092

to reaching (da/dN)c.

CYCLES

40000

65000

90202
115000
140000
165000
199920
215009
243000
265009
290000
315008
340020
365009
390000
415200
440000
465000
477500
482500

/75"

DELTA CYCLES

1000
25800
25000
250089
259089
250089
25000
25009
250060
25890
25200
25000
25009
25000
25000
25000
25000
250002
12500

50080

DA/ DN

3.08
7+84
2.00
.00
B.00
B.0303
B.00
g.00
2.00
2.00
820
G.00
.00
B.20
0.98
8.29
8.00
4448
2.92
185

Test terminated prior

E-6
E-8
E+0
E+0
E+Q
E+0@
E+0
E+0
E+0Q
E+0
E+@
E+0
E+Q
E+0
E+2
E+0
E+2

E-7
E-6



2219-T851 ALUMINUM ALLOY PLATE IN ROOM

RUN N@.

B.4530
D.4564
B.4575
B.4586
0.4586
@.4586
B.4586
B.4586
@.4586
@.4586
BG.4586
B.4586
@.4586
@.4586
B.4586
@.4586
B.4586
B+.4586
B.4586
B«4586
@.4586
B.4586
0.4586
B.4586
B.4586
P.4586
B.4586
@.4586

TABLE 71
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-1~-3, TENSION-ZERO

F=12Hz, K,~7.78, R=0.1, 1/U=0, S=3.4

DELTA A

I

g.0017
B.0834
G.00811
B.0011
2.20000
B.2002
B.8020
0.0000
2.0000
B.2200
Q.0000
0.2002
B.020%
B.0000
P.6220
D000
Q.0800
@.0800
B.2038
D.0000
B.0000
2.0000
B.0000
B.08200
0.8000
Q.08002
B.0000
2.0000
0.0000

CYCLES

6292
31390
562008
81020

166200
1310608
156000
1810830
206200
231989
256000
281008
366802
331820
356020
3810060
406020
4310029
456000
481203
506000
531020
556030
581000
6060600
631260
656000
6812072
706000

DELTA CYCLES

1882
25020
25000
25000
25000
25000
250332
25600
25028
25020
256023
25020
252920
25220
259800
25200
25803
25008
25003
25608
es50e9
25000
25000
25000
250049
25089
25000
25002
25000

S=3.4 considered to be overload shut-off ratio for this case.

/76

DA/ DN

1.68
134
4448
448
B.00
G.00
.08
g.00
.00
N 710]
B.00
0.00
2.0
2.00
.00
.00
800
D03
.00
.08
G.00
2,00
.00
.00
B.00
.00
B.00
2.00
.00



RUN NO.

1.4087
1e41G6
1v4137
174174
174216
174263
174294
174336
144384
1e4420
14459

RUN NO.

le44498
1e4521
174566
146085
144636
14672
leaa714
14756
14798
144843
174888

RUN NO.

144918
154949
144974
15016
145958
151089
15151
15193
1.5229
165277
15319

TABLE 72

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-1~20, TENSION-ZERO
F=12Hz, K2=14, BR=0.5, 1/U=0, S=l1.5

DELTA A CYCLES DELTA CYCLES DA/ DN
1
G.0045 5250 1250 3458 E-6
g er2g 6250 102¢ 196 .E-6
@60 31 7250 1660 3.68 E-6
@00 36 §25¢ 1000 364 E-6
B 0542 9250 1006 47520 E-6
G 0048 16250 1608 4,76 E-6
¢ 0631 11250 1660 3708 E-6
B o042 12250 1600 4720 E-6
0848 13250 1620 476 E-6
g 0036 142592 1660 3v64 E-6
G 0639 15259 16908 3792 L-6
2
0.¢039 16520 1256 3.14 E-6
6 0022 17500 1000 2 24 E-6
gepoas 185€0 1500 448 E-6
B.0039 19566 16008 3,92 E-6
20631 20500 1300 3.08 E-6
0 0C36 215060 1600 3¢64 E-6
Geoca2 22500 1860 4520 E-6
N1 EoYe) 23560 1860 4720 E~6
Gegoae 24507 1009 4720 E-6
B gaas 25506 1000 4548 E=6
g o045 26500 1000 4748 E-6
2
@.0031 27750 125¢ 2.46 E-6
@.0031 28750 1000 3.08 E-6
g 0225 29750 1000 2752 E-6
@ca042 30750 1009 43v2¢ E-6
7N ) 317593 1900 4,20 E-6
G 0050 32750 1203 5.04 E~6
B pou 33750 1660 4.20 E-6
g G242 34750 1000 4720 E-6
0036 35750 1802 3,64 E-6
20348 36750 1600 4776 E=6
B Go4a2 3775¢ 1022 4720 E-6
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TABLE 72 (continued)

AVERAGE VALUES AT HIDPOIWNT OF RZADING INCREMENT

INCR Da/s Dl TOT CRACK TOT CYCLES
! 3+86 E-0 geT1O €25
2 2+43 E-6 C.GE58 1750
3 3¢36 E-6 B.8079 2759
4 3.92 E-6 feCll6 3759
5 383 E-6 08154 4758
6 4,485 E-6 G .0196 57508
7 3+83 E-6 P.6238 6759
8 4,22 E-6 G278 7750
9 4,270 E-6 g.032% 8750

18 4,29 E-6 peB362 9758
11 4.20 E-6 PBLBS 18759

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 §.0% 33 1258
2 g.0063 22508
3 £.0096 325¢
4 Pe6135 4259
5] GGl 74 5250
6 g.0e218 6250
7 B.0257 7259
8 B48299 8256
9 B34l 9259

12 BeB384 16259
11 @.0426 11256

/75



RUN NO.

Je5046
G.5082
845135
ge5219
@.5267
#e5292
2.5328
@5359
§+5393
@.5432
Be5474
@e5565
P.5541
65589
Be5620
Be5667
@e5715
85748

RUN NO.

Be5776
@.5816
@ 5852
2.5919
B+5958
25984
g.6817
Ge6545
g 6576
g.6tt2
@.6149
6177
g.6219
Zeé261
U+ 6390
@+ 6342
B.6373
ge6415

TABLE 73

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 2-L-9, TENSION-ZERO
F=12Hz, K,=14, R=0.5, 1/U=0, S=2.0

DELTA A CYCLES DELTA CYCLES DA/DN
1
G.0034 2975¢ 1998 3.36 E=6
B 2336 33750 4000 916 E=7
0gEs3 37752 4000 1.33 E-6
G.0684 41750 LGGO 2710 E-6
0.004% 43750 2680 2739 E-6
G.0025 44750 1699 2752 E-6
g Ee36 45750 1007 3,64 E-6
3 2231 46750 1009 3,68 E-6
0v0s 34 4775% 1003 3.36 E-6
0. 0839 48756 1672 3,92 E<6
g uG4as 49756 1600 4i20 E-6
g 8031 56750 1052 37038 E=6
70536 51755 1028 3v64 E-6
g 0z 39 52750 1665 3,92 E-5
G Ca39 5375¢ 1068 3,92 E-6
B Ba4LS 54759 1050 4576 E-6
070048 55758 105% 4776 E=-6
8. 0034 56750 1000 3736 E-6
o
g.0728 57750 1080 2.80 E-6
g 0039 61759 4609 988 E=7
00036 65750 4300 9718 E-7
BIEG6T 69750 436G 1768 E-6
G 0839 71753 2060 1.96 E=6
g 0025 727509 1600 2752 E-6
G 0034 73759 1060 3736 E~6
0728 74758 1060 2780 E-6
o031 75757 1060 3.08 E-6
£ 0536 76755 1660 3764 E-6
B GE36 77755 1600 3764 E-6
06228 78755 1600 2 80 E-6
Nl 79750 1606 4420 E-6
g oaan 80757 1000 4520 E-6
Ge0039 81755 1660 3.92 E-6
Bp042 §2758 1600 4,20 E-6
0 0031 83756 1002 3068 E-6
B o042 84757 1608 4720 E-6
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RUN NO.

G. 6454
0. 6490
256535
8. 6586
06603
B+ 6636
Pv 6656
Bs 6681
B 6720
By 6746
0V 6768
Bs6812
g7 6846
B¢ 6891
@+ 6936
Ge 6978
@< 7031
B 7867

3

TABLE 73 (continued)

0+6039
B EL36
0 0845
06050
5L oG22
66028
076620
6 0525
¢ 0039
0. 6020
70628
02845
V0634
g 0045
B E64S
8. 0642
¢ 6653
80836

85756
39750
93750
87750
997504
1067506
161759
162750

163756

184750
185750
166758
167750
108759
189750
118758
111759
112750

/I EO

1660
4000
49060
4000
2eoe
1600
16608
1300
1620
1660
1608
1660
1660
1808
1660
1606
1868
1000

3.92
9. 10
1412
1726
1.12
2480
196
252
3.92
1496
2.80
4948
3+36
46 48
443
420
5432
3. 64
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TABLE T3

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUZS AT EHND OF READING INCREUENT

INCR #

V3o

DA/ DN
30 36 E"é
9.33 E-7
1712 E-6
1768 E-6
i.82 E-6
2461 E-6
2,99 E-6
2.8G £-6
3.45 E-6
317 E-6
3¢55 E-6
345 E-6
3+73 E-6
420 E~-6
4711 E-6
4439 E-6
4439 E~-6
3,73 E-6

TOT

CRACK

G606 34
B.6271
g.glle
B.0183
g.0219
Beg245
006275
G.0363
€+3338
CeB370

(21

g4es

g o440

O«

gaT7

Geo519
0 5569
gepB604
P oens
B.g685

TOT CRACH
GeGW17
d.08582
g 0693
@.6149
g.0201
gega3e
g.02068
g 0289
g.0321
B354
B3387
g.ga2e
Pe.0458
B 0498
Be0539
B.gs82
0626
BeB666

TOT CYCLES

/87

1660
580
SBCH

13666

15800

16008

17600

18003

19800

o0GED

21000

225009

236060

24600

25000

26000

27200

28000

TOT CYCLES
500
3060
000
11900
14806
15560
16560
17500
18500
19500
22589
21560
22504
23500
24500
25500
26500
27560



RUN NO.

2.8893
2+.8954
2.8960
g.8988
2.9085
8.9005
2.9038
g.9g72
P.9394
P.9150
B.9274
B.9548
B.9744
@.9890
P.9990
1.0824
1.08069
1.00897
1.9130
10175
1.2223
1.98226
1. 8265
1.08304
1.8343
1.8382

TABLE 74

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1~3, TENSION - ZERO
F=12Hz, K2=14, R=0.5, 1/U=0, S=2.5

DELTA A CYCLES DELTA CYCLES DA/DN
1
B.0034 3000 1800 3+36 E-6
B.0062 15000 128009 5413 E-7
2.0006 27000 12800 4.67 E-8
o.2028 39022 12000 2.33 E-7
B.0017 51008 12000 1440 E-7
0.0000 63000 12000 P«00 E+O
@.0034 75000 12000 2.80 E-7
@.0034 87900 12000 288 E-7
g.8022 990007 12099 187 E-7
p. 00856 111862 12000 467 E-7
g.0123 123088 12000 183 E-6
G.0274 135000 12¢00 2.29 E-6
G.2196 148750 5758 3.41 E-6
B.0146 146759 6008 2443 E~6
g.2101 149758 3008 3.36 E-6
@.0034 150759 10860 3.36 E-6
BeB0B45 151750 12060 4,48 E-6
B.0028 152750 1606 2.80 E-6
B.02834 153759 1820 336 E-6
@.0045 154759 1200 4.48 E-6
@.00828 155750 1229 2.80 E-6
B.0022 156754 1000 2.24 E~-6
0.0039 15775¢ 1ae9 392 E-6
0.0039 158750 1000 3.92 E-6
2.00839 159750 1000 3.92 E-6
@.2039 168750 1800 3.92 E-3

IE2




INCR #

VRIONWU S QWD -

TABLE 74 (cont'd)

VALUES AT MIDPOINT OF READING INCREMENT

DA/ DN

3. 36
513
4,67
2. 33
1. 40
B.00
2.80
2.80
1.87
4.67
1.23
2,29
3.41
2.43
3. 36
3. 36
4448
2.809
3¢ 36
4448
2.80
2.24
3.92
3.92
3.92
3.92

E-6
E-7
E-8
E-7
E-7
E+9
E-7
E-7
E-7
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-3

/E3

TOT CRACK
.0017
.0064
2.0798
G.2115
B.0137
@.0146
g.0162
2. 0196
B.0224
B.0263
Z.8353
P.g552
B.0787
@.0958
0.1081
0.1148
2.1187
@.1224
B.1254
B.1294
2.1332
@.1355
2.1386
g.1425
B. 1464
@.1504

TOT CYCLES
589
7600
196609
31069
43000
55009
67000
79000
21023
183228
115223
1270202
135875
141758
146252
148259
149252
150252
151259
152250
153250
154250
1552509
156259
157250
158259



TABLE 74 (cont'd)

VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
l B.0034 1900
2 B.0095 13030
3 B.0101 25000
4 P.0129 37000
5 B.0146 49000
6 B.B146 61000
7 B.0179 73200
8 2.2213 85008
9 B.0B235 97000

10 g.0291 109620
11 B.0414 121000
12 G.2689 133030
13 @.02885 138753
14 g.1030 144750
15 2.1131 147752
16 g.1165 148750
17 g.1210 149750
18 P.1238 150759
19 g.1271 151758
2e B+ 1316 152750
21 P. 1344 153750
22 D.1366 154750
23 Be1406 155752
24 @. 1445 156758
25 @. 1484 157750
26 f. 1523 158750

Data adjusted to reflect growth of one crack tip.

S EF




RUN N&.

1.1326
1.1413
1.1424
1.1466
11488
1.1505
1.1542
1.1564
1.1586
1.1659
1.1743
1.1866
1.2823
1.2174

Test performed to zero-in on overload shut-off ratio.
prior to reaching (da/dN)c.

TABLE 75

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1~3, TENSION-ZERO

F=12Hz, K2-14, R=0.5, 1/Us=0, S=2.7

DELTA A

1

2.0020
B.0087
G.0011
@.6042
2.0014
@.08025
0.8036
p.go22
g.0022
8.2873
B.0084
@.0123
0.8157
P.@151

CYCLES

7800
32000
57000
82000

187020
132028
157222
182009
287600
232290
240000
248000
256009
264000

/85

DELTA CYCLES

1828
25000
250920
25090
25000
25000
25090
25000
25000
2503¢

8808

80920

8000

8000

DA/DN
1.96 E-6
3.47 E-7
4.48 E-8
1.68 E-7
5.68 E-8
1.01 E-7
1046 E-7
8096 E-8
8.96 E-8
2.91 E~-7
1.05 E-6
154 E-6
1,96 E-6
1.89 E-6

Test terminated



RUN N@.

1.3317
1.3378
1.3418
1.3423
1.3429
1.3434
1.3434
13434
1.3434
1.3468
1.3474
1.3488
13499
1.3518
1.3518
1.351¢8
1.3535
1.3538
1.3538
1.3541
1.3541
1.3541
1.3541
1.3541
1.3541
1.3546
1.3558
1.3563
1.3574

Test performed to zero-in on overlocad shut-off ratio.

TABLE 76

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5~L-3, TENSION-ZERO
F-IZHZ, K2.14, R-OOS ’

DELTA A

1

B.0g4a2
B.0862
2.0039
B.2006
B.0066
B.23826
C.0208%
2.03C9
B.0000
B.8034
B.0006
0.0014
B.8311
2.06620
2.0003
8.0008
2.0017
2.0003
B.0022
2.80083
Q.2000
8.0000
2.0000
0.0000
B.0900
B.0006
0.8011
2.0006
B.go11

CYCLES

6200
31020
56000
81008

166000
131000
156220
1810082
206000
2310072
256020
281ga6e
386200
331800
356000
381009
426320
431000
456008
481002
506200¢
531200
556630
581060
626000
631030
656200
681000
786000

terminated prior to reaching (da/dN)c.

I Bo

1/U=0, S=2.8

DELTA CYCLES

1oga
25000
25060
25020
250060
250089
25008
25%¢a
25020
259020
25008
25000
25000
25000
25090
25000
25000
25000
25030
25000
25000
250092
25920
25002
250800
25922
25000
250008
25008

Test

DA/ DN

4.20
2,46
1.57
2,24
2. 24
2.24
2.00
2.00
220
1.34
2.24
5.60
4.48
7.84
2,00
2.0
6.72
1.12
g a0
1712
2.00
2.00
2.00
2.00
0. 00
2.24
4,48
2.24
4048
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TABIE 77

EFFECTS OF UNDERLOADS ON CRACK GROWIH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-1-10, TENSION-ZERO
K2-14 ’ R=0., 5 ’

F=12Hz,
A DELTA A
RUN NB. 1

f.9680 0.0050
0.9761 g.9081
g.9811 p.0050
g.9842 g.08331
P 9859 B.0017
0.98178 p.0228
B.9906 P. 0028
#.9943 B.0036
0.9965 g.0822
@.9979 p.g814
P.9999 P.0328
10827 g.2028
1.08068 P.0834
10091 P 0031
1.8119 ?.0028
1.06203 B 2084
1.0368 gy 0157
1+0606 P.B246
18758 P.0151
1. 0822 0.0064
1.0886 g 0664

Test performed to zero-in on overload shut-off ratio.
prior to reaching (da/dN)c.

/E7

1/U=0,

CYCLES

3080
28200
530080¢
78002

1832020
128030
1530209
178030
283200
228009
253009
278008
303000
328000
353900
378000
483008
428000
441000
4460080
451000

3-2.9

DELTA CYCLES

1000
25000
250008
25000
25009
25900
25689
250900
25008
25009
25000
25000
25000
25000
25000
25000
25000
25208
130060

5888

5800

DA/DN

5.4
3.25
2.02
1723
6.72
7.84
1712
1746
8,96
5.60
7.84
l1e12
1e 34
123
1v12
3. 36
6e27
9+86
1416
1729
1+29

Test terimated

E-6
E-7
E-7
E=7
E-8
E-8
E-7
E- 17
E-8
E-8
E-8
E-17
E-7
E-7
E-7
E-7
E-7
E-7
E-6
E-6
E-6



RUN N@.

143664
173737
153787
173787
13807
153818
173824
173832
143832
173832
173832
173832
153832
153832
1+.3838
173838
173838
173838
153838
173838
1% 3838
173838
173838
153838
13838
1+3838
173838
173838
173838

TABLE 178

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO, 5-1-10, TENSION-ZERO
1/U=0, S=3.0

F=12Hz, K =14,

DELTA A

1

P.20328
g.08873
@.8050
g 0000
B.0020
g.2011
g.9006
2.2008
0.0000
g. 20020
B.0000
. .0000
P. 0000
0.0000
2. 0006
g.p000
2.0000
g.0000
0. 0000
2.0000
P.0000
2.0000
g.0000
8. 08000
20220
g.0000
B. 0000
0. 0000
0.06000

S=3.0 considered to be overload shut-off ratio for

this case.

R=0.5,

CYCLES

2000
27009
52000

..7172020
1620600
127000
15208008
177000
202000
227000
252000
277808
3082088
327980
352900
377000
4020030
4270080
452000
477020
582008
527028
5520600
5770086
602020
627800
652000
677000
782020

/EE

DELTA CYCLES

1000
25000
25080
25000
25009
25000
2500609
25000
25000
25000
25000
250049
25000
250¢0
25680
25000
25000
25000
2506083
25000
25000
25000
25000
25009
25000
25000
25000
25000
25000

DA/DN

2.80
2.91
2.82
P.00
T84
4448
2+ 24
3¢ 36
0.00
P00
Q.00
g.00
D.00
O.00
2e24
@080
@00
P00
.00
p.00
g.09
0.00
0.00
2.00
P.00
O.00
P00
g.00
0,00

E-6
E-7
E-7
E+0
E-8
E-8
E-8
E~8
E+0
E+Q
E+8
E+0
E+0Q
E+0Q
E-8
E+0Q
E+0
E+@2
E+0@
E+0@
E+0
E+0
E+0
E+0Q
E+0
E+9
E+9
E+0
E+0@



Data Tabulations for Zero-Tension Load Class,
K2=10 KsI \/In,

/E9




RUN NO.

@.5488
2.5494
@.5510
@.5527
@+5561
3.5583
8.5617
2.5645
P.5678
@.5712
B.5746
@e5779

RUN NO.

@.5818
9.5824
2.5835
@.5852
@.588%7
@598
B.5942
B+5975
P.60083
B.6342
2.6076
2.6115

RUN NO.

G.6143
6160
@.6171
2.6188
P.6210
B.6238
P.6266
B.6311
D.6345
063907
P.6418
Be6457

TABLE 79

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219~T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 2-1-10, ZERO-TENSION

F=12Hz, K2=10, R=0.3, 1/U=0,

DELTA A

1

2.2228
B.2006
B.3317
2.0017
C.0034
2.2022
G.C334
G.80328

3.2234

J.3234
B.C034
@.3234

B.2839
0.2226
B.0811
2.0017
2.2028
2.8228
B.2234
B.2034
0.0028
©.2839
B.8234
Q.2339

2.0028
CeB017
B.03211
G.0217
G.7022
B.2228
2.0628
2.0245
2.3034
@.8045
B.3728
3.8639

CYCLEZS

202272
21223
229479
2393979
240487
250329
267337
27022
288573
29327
32223
31229

323867
33239
342343
35263
36407
37239
38290
39020
40829
410093
420839
4320273

44220
4523973
46027
47220
483259
49937
50383
51329
520830
53970
549020
55223

/D0

S-los

DELTA CYCLES

1230
1229
1089
12329
12249
1229
1260
12389
182%
1038
1238
1229

12322
15082
1262
1820
10072
1260
1222
1693
186%
1009
1220
12289

1830
12973
1222
12389
1209
1222
1209
1292
1929
1229
19632
1200

DA/ DN

2.82
5.6%7
1.68
l .68
3.36
2.24
3.36
2-8@
3.36
3.36
3.36
336

3.92
5.60
lel2
1.68
2.80
2480
3.36
3.36
2.80
3.92
3.36
3.92

2.80
1.68
le12
1.68
2.24
2.83
2489
f4e48
3.36
4648
2.80
3.92
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TABLE 79 (continued)

RUN NO. 4

2.6479 0.08922 56023 1298 2.24

2.6496 Z.3317 572953 1080 1 .68
8.6513 2.0017 583263 1689 .63
@+6539 3.0217 5923¢ 12232 1.68
246563 2.2334 62333 1262 3306
B.65%2 @.5939 612433 1629 3.92
J.6625 g.g322 623586 1823 2.24
2.6658 242334 63365 1228 3.36
Z2.6698 Z.2339 64333 1399 392
2:+6737 G+.3339 55330 12339 3.92
26776 23339 66233 : 1200 3.92

B.6810 . 2.2234 672929 10002 326

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DU TOT CRACK TOT CYCLES
1 2.94 E-6 g.0515 505
2 1.12 =-5 G.3335 1563
3 1.43 E-§ Te3TLE 25373
4 1.68 =-6 23363 3557
5 2.94 E-6 Fe3326 45%%
6 2.94 Z-6 Ge%115 5503
7 2.94 E-56 B3 145 6508
8 '3.53 E-6 G.3177 75273
9 3.36 E-6 3.3211 £§533

12 3.92 ©-5% 3.0248 9500
11 3.356 =-56 3.0284 12562
12 3.64 =-6 2.2319 11523

AVERAGE VALUES AT END OF READING INCREMENT

IHCR # TOT CRACK TOT CYCLES
1 2.9229 1367
2 g.2241 2332
3 %.3055 3323
4 2.0271 4959
5 G.5191 5303
6 3.0133 652¢
7 0.0163 7059
8 2.2195 8979
9 7.0228 9553

12 B.0267 10023
11 2.2331 11329
12 3.0337 12033

/97

[ T T M Y B
AR O

t

BEHEOEEEE e e



TABLE 80

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 2-L-10, ZERO-TENSION
F=12Hz, K2=10, R=0.5, 1/U=0, S=1.5

A DELTA A CYCLCS DZLTA CYCLES DA/ DU
RUM NO. 1
Z.7319 B.0211 53Z20 1930 l.12 E-6
Ds7319 B.2029 55933 20372 2.09 E+8
@.733% G.2812 573883 2220 5.6% =-7
2.733% 2.0026 59223 2230 2.8%2 E-7
@+7353 B.3317 61233 2529 ged3d E-7
@.7375 B.07222 63233 22032 l.l12 E-6
B.7392 B.2217 653293 22008 8.4 E-7
B.7426 D.3634 67933 2009 1.68 ©-6
BeTl54 3.2928 692349 2233 l.42 E-6
27493 2.23039 713939 2020 1.96 E-6
@.7521 3.0p28 73C733 2039 .43 E-6
©.7538 B3.2017 75392 2602 .49 E-7
B.7563 .0z22 77323 283G le12 E-6
0.75853 2.87328 79533 2292 Vo4 E-6
Fe7617 D.0222 810a7c 2900 l1.12 E-6
RUN NO. 2
g.7622 B.2911 82323 1939 l1.12 E-6
B.7627 B.9336 84535 2829 2.80 =-7
J.7633 B.0236 86337 2233 2¢8%3 E-T7
BeT70644 de30G11 88907 2922 5.69 E-7
B.7655 2.2211 90309 2030 5.6 B-7
2.7683 3.2028 522373 28902 1.4 E-6
B.7703 B.8217 94323 2008 8.49 -7
B.7728 D.20028 96029 2000 l.48 E-6
BeT7762 @.0234 98302 2909 1.68 E~6
2.7778 @.0217 106253 2003 .42 E-7
@.7806 B.3828 192339 2200 .40 E-56
G.7829 B.gz22 104699 2229 le12 E-96
B.7851 J.3822 126397 2000 l.12 E-6
B.7879 d.oges 138200 ' 2209 l+42 E-6
B.7896 B.2017 110633 2020 .40 E-7

/22



RUN NO.

8.7902
87987
@.7918
2.79306
547946
BeT974
B.7997
8.8019
B.8947
B.8375
B.8392
B.8114
2.8137
B.8165
B.8187

RUN NO.

f.81938
5.82%4
2.821%3
F.8226
@.8238
Z.8260
0.8288
2.8312
2.8333
Z+8355
5.8383
28406
P.8428
d.2459
28473

3

TABLE 80 (continued)
B.0336 1119908
3.2006 113383
G.2011 1152900
2.0211 117308
D.8917 119239
B.0328 121993
B.e0322 123323
Z.0322 125233
2.2028 127953
g.0228 12938329
B3017 1315006
g.0822 133929
G.0222 135337
2.9925% 137358
B.2022 139338
G.2011 140309
Z2.2836 142222
F3.0026 144533
2.2217 146359
Z.Z2211 148533
g.2522 150333
$.50328 152933
C.35322 154255
FJeAT22 1563?3
g.2522 158573
32328 16323373
B.3022 162066
g.2922 1640303
g.0022 166233
J.3022 168528

/923

1022
2003
2398
28068

- 2009

2039
20992
2000
2209
2093
2299
2020
2039
2889
2000

16043
2028
2929
2203
2228
2669
2999
2288
2333
2099

2569

2090
2000

2680

20628

5.60
2.83
5460
5‘.‘6@
840
1.47
.12
l1.12
17403
1.49
847
1.12
1.12
.47
1.12

.12
2.8%
2.8%
8eldd
5¢65
1.12
143
1.12
l.12
1e12
1.40
1.12
1.12
1.12
1.12
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TABLE 80  (continued)

AVERAGE VALUES' AT MIDPOINT OF READING INCREMENT

INCR # DA/ Di TOT CRACK TOT CYCLES
1 9.83 E-7 5.5%35 550
2 2.18 E-7 Z.2012 2669
3 4.25 E-7 €.230618 _ 4559
4 5.66 -7 6.2328 6235
5 - 7.8% E-7 73,5741 - 8600
6 1.26 E-6 3.6561 15820
7 1.25 E-6 0.3584 12022
8 1.33 E-6 3.81%7 14338
9 1.43 E-¢ 8.2135 16239

12 1.33 =-6 G.3162 18220
11 1.26 E-6 0.7188 20230
12 1.85 =-6 g.2211 22029
13 1.12 E-6 @.9233 . 24393
14 1.33 E-6 B.0257 26030
15 1.05 E-6 2.2281 28029

AVERAGZ VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLZS
1 . 8.8310 1289
2 3.0%14 3353
3 0.2223 5222
4 B.6534 7887
5 0.6048 9993
6 @.3273 11833
7 8.2394 13323
8 3.06121 15853
9 2.2149 17800

12 @.06175 19937
11 3.09231 21023
12 3.7222 23067
13 - G.0244 25009
14 08271 27050
15 0.2392 29939
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RUN NO.

Do
Te

g

¢.
g

2
2

3.
3.
e

a

3.

2
2
]
a
2

8915
8926
«8938
8943
6949
.8954
«8966
8982
0835
9233
«937¢
9153
« 9240
.9295
«0363
.0447
+95Q9

RUIN NO.

@

2

2
Z

De

Do

g

&

9548

«9565
G.
@
De
@‘
@.

9565
9577
9582
9587
9598
$96153
<9626
9654
9735
5.9744
Z2.92 l"(

59562

1
1

2.9946

2337
22769

TABLE 81

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 2-1~10, ZERO-TENSION
F=12Hz, K2=10, R=0.3, 1/u=0, S=2.0

DELTA A CYCLES DELTA CYCLES
1
B.9223 27329 1222
2.3312 29308 2907
B.3212 31033 2303
2.0806 33262 2937
3.3006 350273 2039
%.3226 37330 2000
B.3212 39633 2393
3.8317 41203 2022
B.0022 43303 2230
3.3028 45325 2290
B3.2545 . 47323 2029
2.3273 4953 2903
2.3390 51233 22003
3.3356 53030 2093
3.9267 55337 2227
2.2234 573273 2033
3.3362 59239 2020
2
G.0939 60238 1230
B.2017 62263 29206
3.3230 64373 2233
23336 66233 2737
3.0911 ' 65233 2260
F.30936 73353 2330
Z.73311 72339 2003
Z.5011 74563 2323
5.2317 76233 2393
2.5323 78235 2320
B.335% 32573 2033
Fe3L39 82235 2993
3.3552 84533 2335
3.5356 35335 2039
F.3584 882590 2923
3.0362 93330 2035
Be2262 92333 2235

DA/DN

2.8% E-6
5.68 E~-T7
5.0606
2.893
2.80
2.89
5.6%2
840
1.12
143
2.24
3.64
4.48
2.89
3.36
4.23
3.28

|
3

3
'
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3.92 E-6
8.42 E-~7
.23 E+3
2.80 E-7
5.62 E-7
2.8 E-7
5.6 E-7
S.80 E

8.42 =
1e43
2.52 E
1.96 1
308
2,85
423
3.58
3.28
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RUN NO.

1.2391
1.2397
1.5097
13122
l1.9114
1.3125
12139
1.2153
1.2175
1.2192
l1.2223
1.0287
1.3349
1.0427
1.25%9
1.6567
1.3629

QUN NO.

1.8662
1.8679
1.5685

1.0699

1.2696
1.0782
1.0727
1.8724
1.2735
1.3758
1.0872
1.0847
1.2929
1.2987
1.1066
1.1155
1.1217

3
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B+2945
2.2945
B.8273
2.2367
3.2878
2.0990
B.3362

TABLE 81 (continued)
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TABLE 81

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUES AT END OF READING INCREMINT

INCR #
f

10
11
12
13
14
15
16
17

VRN S W -

— e b bs bt e b pma
NS WND -

VRNOU D WN —

DA/ DN
338 E-6
639 E"'.7
2.19 E-7
2.80 E-7
4.20 E-7
3.50 E-7
4.2 E-T7
8.43 E-T7
9.13 E-T7
1.19 E"é
2.19 E-6
2.80 E-6
3.57 E-6
3-22 E'é
3.78 =-6
3-78 E"6
3.88 E-6

TOT CRACK
B.2231
ZeB344
B.2648
B.5354
Z.0662
2.2769
B.2278
Z.2395
2.3113
8.0137
B3.0179
@.0235
2.0326
G.3371
d.0446
B.0522
2.0583

TOT CRACK
@.39915
B.28237
B.3246
G.9851
2.3258
2.23266
B.8274
G.0386
B.9134
.0125
£.2158
2.3287
@.3270
3.2338
B.0438
B.8484
2.9553

TOT CYCLES

/37

19992

3253

5332

7233

9C33
11298%
13222
15933
17232
19239
21393
23203
25609
27223
29293
31333
333282

TOT CYCLES

520
20209
4228
6033
8239
13020
12020
14360
16269
18062
209860
22ge9
24200
26980
28037
33039
32039




RUN NO.

1.1631
1.1631
1.1631
1.1631
1.1631
1.1631
1.1637
1.1637
1.1637
1.1637
1.1637
1.1648

1.164S

1.16453
1.1713
1.1754
1.1827
1.1986

1.1978

1.2243

RUN NO.

(\’)(\)
T
Ul ot

7
257
li2ﬁ68
1.2963
12768
1.23724
1.2274
1.2074
1.2374
l1.2874
12374
1.2335
1.2146
1.2191
1.2253
1.2329
1.2387
1.2449
1.2499

-
A

1.2572

!HBLE 52

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-1851 ALUMINUM ALLOY PLATE IN ROOM
" TEMPERATURE DESICCATED AIR
SPECIMEN 2-1-10, ZERO-TENSION
F=12Hz, K2=10, R=0.5, 1/U=0, S=2.0

DELTA A  CYCLES - ' DELTA CYCLES. DA/DN
1
2.0322 , 47229 10287 2.24 E-6
2.99%5 51229 4903 _ 327 E+9
T.0323 55283 ; 43933 . , .03 E+37
T.0337 5958% 4229 . D.208 E+9
G.6383 . 63377 4330 @ 06 E+3
2.2938 67227 4033 ' Z.00 E+%
B.59%6 71829  4GBD 1.40 E-7
B.2929 75335 4329 GeB3 E+J
B.3335 79332 4823 B.56 E+3
3.0523 833297 . 4730 %.33 E+3
3.9390 87989 LZGD .53 I+
A% 13 B 91337 4373 2785 E-7
38233 T 95397 - . 43%5 Z.83 E+3
3.%330 99333 %335, 37 Z+T
33352 133355 4793 1034 3-5
G.3345 137355 ' 4333 l.12 =-6
Z.8073 1112232 420% 1.82 E-6
7.08878 115600 4200 1496 E-6
2.6273 119385 4059 1.82 E-6
0.3362 1232323 : 4033 - " 1.54 -5
2
2.3217 124223 1335 1.68 B-6
5.002% 123356 8535 ¢35 E+3
3311 132533 4%%5 2,88 E-7
BCIED 136393 4z9% 337 LE+3
543530 142330 42%% 3.83 E+3
%.33%6 443253 4353 1.49 =-7
Be22ET 14853372 AC 39 B.03 E+7J
DeBIT 132%%3 4353 P83 T+d
53323 156323 45329 TGP DHG
B.3530 162225 4593 293 T+3
Ge333% 1643373 45323 .23 E+0
3.3511 166037 43573 2,23 E-7
%.3762 172252 4939 1.54 -6
3.2%45 176363 4333 1.12 B-6
JeIHH2 - 1BZ30% 4939 154 E=-5
57367 184058 4233 1.68 -6
Be3567 133290 4333 1.68 2-6
G262 192333 4293 1.54 =-6
0.295% 19605€ ' 4903 126 =Z-6
5.85073 233923 4303 1.82 =-

/798
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RUN NO.

1.2589
1.2589
1.2594
1.2620
1.2697
1.2690
1.262%
1.2606
1.2696
1.2696
1.2696
1.2636
172622
1.2639
1.2673
1.2749
1.2832
1.2858
1.2919
1.2975

RUN NO.

1.3223
1.36%3
1.3093
1.3%293
1.3393
1.3233
1.3933
13233
1.3583
1.3223
1.3233
13233
1.3%14
13842
1.3372
1.3115
1.3177
1.3244
1.3317
1.3373

3

TABLE 82 (continued)
B.2217 221593
0.33533 235973
B.5536 229958
Ge3236 213%33
Z.302%9 2172993
Be37303 2213835
F3CGT3 2253269
J.0006 229935
B.3220 233233
T.2239 237325
GeFTAD 2412723
BeZBTG 2452345
3.3917 249095
2.8017 253223
2.2034 257329
0e2267 261233
F3.3362 265973
B.0956 2693373
Z.3262 273220
B.2356 277930
Z.3228 278265
F.3852 2829737
BeBODD 286550
B.0305 290309
2323 294233
F.2233 2983323
D.2833 322325
J.0320 306033
22339 318223
3.3897 314223
03233 318323
Ce30320 322333
J.3711 326339
F7028 330925
J.57328 3343235
D245 338699
B.3562 3429335
0.3967 346582
D.0373 3533373
72.2056 354323

/99

1985
4252
4399
4329
4203
4522
4860
4833
4333
4639
4339
4227
43373
4339
4895
4352
4330
4202
4535
4800

1993
4903
4330
4929
4629
4309
4293
43329
4039
43038
43320
4333
46373
4303
4803
439373
4220
4930
42032
49372

1.68
2 .20
1.43
1.40
3435
.90
387
1.43
3.22
G.20
8.7%
B.9%
4.29
4425
B.47
1.68
1.54
1.43
1.54
1.49

2.82
.00
B.00
B33
.90
F.00
B.03
2.29
2.23
3.33
B.29
D63
2.83
7589
7.93
.12
1.54
1.68
1.82
1.43

E~6
=+0
E~7
E~7
E+3
Z+3
E+2
-7

E+3

[ RO RG]
f PF o+
COOTOUNNTRE® W

ty t:) I3 1 1

E-6
E+G
E+2
E+9
E+%
E+@
E+2
E+3
E+3
E+J
Z+0
E+3

L
[
~3

¥
L |
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O OOy O OV

R R R R R




TABLE 62 (continued)

AVERAGE VALUES AT MIDPOINIT OF READING INCREMENT

INCR # "DA/DN TOT CRACK TOT CYCLES

1 2.13 -5 ' B.08011 523
2 B30 E2+0 g.8321 3889
3 1.5 E-7 357523 7622
4 3.58 E-¢ 2.3226 ' 11333
3 B+08 E+7 F.3027 15593
6 3.53 E-8 3483327 19329
7 3,52 E-8 2.3329 23832
8 3.533 E-8 2.0039 27333
9 Z.33 Z+7 2.8%31 313949
12 G.50 Z+d Je3831 . 3355699
11 v D02 T+0 : G.3331 39422
12 1e4% E-7 . ZeB3334 433209
13 - 54606 E-7 : 22748 47308
14 . 5.6% E-7 28373 51093
15 1.15 E- 2.9134 ' 55%33
16 le4g =-6 Z+2Z155 - 59333
17 . 1+65 E-5 D216 63338
18 1«85 L~5 98282 67389 7
19 .61 E-6 J.3347. 71623
E~5 Fepaly . 75333

23 . 154

AVERAGE VALULZS AT END 0OF DREADING INCOZHEINT

# TOT CRACK TOT CYCLZ

INCR 4
1 3.5321 1593
2 3.72321 : 5363
3 3.3225 9723
4 3.8527 13333
5 G.3027 17339
6 8.35223 21233
7 B3.38327 25333
8 5.9331 20333 -
9 3.3331 231333
19 5.3331 37333
11 343331 41733
12 3.53536 435533
13 TeG0552 49333
14 D.3381 53333
15 7.3127 57333
16 ‘B.3183 61533
17 Z o3240 65335
18 5.3315 69333
19 43379 73399
20 3.75441 77550

Zo0




RUN NO.

@.5972
$.5998
@.6014
8. 6031
8. 6851
g.6082
B 6140
2.6177
646216
@.6255
@.6303
.« 6350
B 6420
Be6496
86566
@7 6642

RUN NO.

f.8641
@.8658
0.8683
0.8768
g.8722
B.8733
B+8750
0.8789
P.8823
@.8879
@.8952
@.9019
B.9294
B.9164
Pe9240
2.9316

TABLE 83

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-1-20, ZERO-TENSION
F=12Hz, K2=10, R=0.3, 1/U=0, S=2.5

DELTA A CYCLES DELTA CYCLES DA/DN
1
B.2020 12600 1808 1.96 E~6
g.00225 30009 20000 1«26 E-7
G.0017 5¢6¢0e 2peae 8.40 E-8
G.0817 79069 200cg 8.40 E-8
p.0829 80000 16000 1.96 E-7
2.0031 85080 5000 616 E~7
B.08059 Secag 5008 1,18 E-6
B.2636 92600 2000 1«82 E-6
B.2839 948080 2006 1.96 E-6
B33 39 96000 2060 196 E-6
D.00248 98red 2008 2.38 E-6
g.0248 180000 2000 2.38 E-6
0.8070 1020080 2008 3.58 E-6
B.0276 1640060 2008 3.78 E-6
B.0070 16ecao 2000 3.50 E~-6
BBET76 108090 2000 3.78 E-6
2
g.0022 215060 1000 2.24 E~-6
B.0017 235000 20009 .40 E-8
B.0025 255000 20200 1.26 E-7
2.0025 275000 20000 1.26 E-7
2.0214 285000 10600 1440 E-7
g.0011 290000 50006 2.24 E-T7
g.0017 295020 5000 3+36 E-7
B.00839 297060 2000 196 E-6
8.0034 299669 2000 1,63 E-6
B.0856 3010090 2000 2.80 E-6
B.0073 383068 2008 3¢64 E-6
G.0867 305600 2geo 3.36 E-6
B.02076 307600 20080 3.78 E-6
6.2070 309000 2000 3.5 E-6
B.BQ76 311060 2¢a9 3.78 E~6
P.8C76 3136460 2000 3.78 E-6

20/



RUN NO.

0.9688
2.9730
6.9741
39755
2.9783
8.9806
2.9856
2.9892
@+9951
1.0035
1 102
176167
1.0242
16304
1.0358
1.0452

3

TABLE 83 (continued)

@.0825
G.0042
g o011
g.0814
¥.0028
@ 0022
8.0050
00036
B.0059
0. 0084
98067
2. 0664
60876
@.0062
g.0a84
G 0064

324000
344600
364000
384000
394000
399003
484000
406000
408000
410008
412000
414003
4160C0
418008
420000
422000

202,

1000
20000
20000
20000
160060

5000

5000

2000

2000

2000

2000

20e0

2800

2000

2600

2000

2.52
2.10
Se 60
7‘. Gg
2.80
4448
1701
182
2.94
4420
3.36
3.22
3.78
3.08
4e 20
3.22
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TABLE 83 (contimued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

L]
QOUARACUTE WM -

= bet bt s
o NS I~ B AN\ )

DA/ DN
1440 E=-7
B8.87 E-8
9.33 E-8
2.05 E-7
4429 E-T7
8.40 E-7
1.87 E-6
2019 E-6
2.99 E-6
313 E-6
2.99 E-6
3.69 E-6
3445 E=-6
3.83 E-6
3059 E~-6

TOT CRACK
g.0022
@.0050
2.2068
@.0087
B.0107
g.0129
g.0171
#.0228
B.g252
g 8312
B.0374
B.0434
2.8508
80577
B.0653
@.0725

TOT CRACK

TOT CYCLES

203

B.2011
B.0036
80659
B.0077
B.0297
p.4118
8 0150
G.0189
$.0230
g.0282
09343
00404
B.0471
B.8542
g.0615
g.0689

1609
21000
41000
61000
71000
76000
81000
83200
85020
87000
892080
910620
930600
95000
97038
99000

TOT CYCLES
500
118460
31p00
51000
66000
73509
78500
82000
840008
86000
88000
900640
92060
940G00
96000
980200




RUN NO.

G+0248
By 9248
g 924s
G+9254
§.9257
g.9271
@9285
B.9304
3.9318
@39 349
6:9374
@59397
@.9419
0 9450
0. 9492
£.9534
679573
879610
39654
B 9699
g 9744
859789
3.9825
0 9870
89915

TABLE 84

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 2-1~8, ZERO-TENSION
F=12Hz, K2=10, R=0.5, 1/U=0, S=2.5

DELTA A CYCLES DELTA CYCLES DA/ DN
1
0011 162508 1629 .12 E-6
0.0000 36250 206606 P08 E+0
G.0C0% 56250 20800 G008 E+C
geCog6 76258 20008 2.89 E-8
B.0003 96253 20200 1249 E-8
B.0014 106250 16600 le4d E-7
G uol4a 116239 16600 1740 E-7
Geop2n 126259 10069 1.96 E-7
P14 136250 16660 1v4g E-7
B.0331 146258 10660 3.08 E-7
g.06025 152252 6000 420 E~T7
g.0022 155250 3000 7547 E=7
g.ep22 158250 36066 Ted7 E-T
B.0631 161250 3069 1.63 E-6
g ogae 164250 3006 1v40 E-6
g gpa2 167259 3009 1e40 E-6
B.0039 178250 3000 1+31 E-6
U236 173259 3000 1.21 E-6
BeB3U5 176250 3300 1.49 E-6
§.3045 179259 3680 149 E-6
g.oaus 182250 3009 1449 E-6
BeB345 185258 36209 1749 E-6
P.0236 188250 30060 1721 E-6
P 0045 191250 3000 149 E-6
B.0045 194250 3000 1.49 E-6



RUN NO.

1.2264
1.2272
172272
1.2272
172272
1v2272
12383
12314
1.2320
172334
1.2348
12365
1.2379
12333
142415
12435
1.2454
12480
12510
192544
1..2578
126063
12639
1.2681
12718
1.2757
1.27%9
1.2841
1.2886

2

TABLE 84

0.0028 525000
30089 6080600
¢ 8000 638000
000080 738608
G 0G0 768600
G 0080 788600
G @031 866500
G o012 815600
G 0056 821000
G.0014 827000
6 0014 833000
60817 839000
0o0014 842000
g o814 845006
G.0922 848000
08520 851086
Y 854000
0 6025 857000
2V 8e31 & 60060
36634 863600
G 0034 866560
60525 869000
60036 87200

G eB42 875000
6 6036 878¢00
0vHE 39 851600
o op42 884300
G 0B42 887009
B B04S 890000

(continued )

1009
80000
800800
50600
30900
20000
18060
9800
6000
6002
6000
6000
3000
3620
3000
3000
3000
3600
3000
3660
3060
3000
3000
3660
3000
32060
3600
3000
3090

8440
1705
3v 00
0. 00
G 00
0.00
1766
1524
9733
2V33
2734
2780
4767
4767
747
6453
653
8vay
1563
1012
1712
840
1721
1540
172l
1731

1e4@-

1e40
1+49
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E+§
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+
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TABLE 84  (continued)

RUN NO. 3
144619 D.86068 957200 1066 .46 E-7
14633 g.0014 16372¢ @ 8@cog 1.75 E-8
le4644 2011 1117603 80000 1748 E~8
le4644 B.0009 11676 3 500820 g 00 E+0
174652 P.00068 119760 @ 300349 2,80 E-8
14652 G.00060 121726 ¢ 206909 G.00 LE+0
144655 B.08003 12359¢ 2 18800 1456 E-8
194655 B.0C0% 1244086 @ 17117 0 00 E+8
124655 2.0000 1258022 2 6030 g.68 E+0
144655 G 20u0 125686 @ 6060 0.6 E+0
154655 P.BEE0 126285 2 €200 Q.80 E+0
174655 20030 12682C 2 6000 g.00 E+0
174655 U.086¢ 1271606 9 3800 gep =+0
144655 C. 0200 127406 3 3800 Pg.080 E+0
1«4655 b.0600 127762 2 3000 P.CO L+0
124658 B.0083 128600 @ 3948 9+34 E-8
174658 B.00CH 128329 2 304849 @ .00 E+0
le4661 Be0CC3 128624 @ 3960 9.33 E-8
144661 B.20CY 12896¢ 2 3¢0d g 00 E+0
14661 0.000% 1292090 3800 @08 E+Y
14661 P.pu06 1295¢% 2 3620 P09 E+0
1e4661 0.0006 1296C6 @ c15351% G.66 E+0
14661 B.000T 1301¢eg 2 380G G0y L+0
1e4661 B.0L00E 136406€ 2 3000 g 20 E+0@
174661 Eegroy 13276¢ 3 36e9 @05 E+@
14661 B.0009 1316¢¢€ 2 3008 @98 E+0
1466l g oeun 13130¢ 8 3063 2.60 E+0
174661 006008 131660 3 3667 B0 E+G
174661 B.0000 131900 @ 3062 P00 E+0

206



RUN NO. 3 CONTINUED

te4661
14661
1e4661
1e4661
1 a66l
1.4661
174661
14661
174661
le4661
1574661
1vaéel
154661
174661
174661
1e4661
174661
174661
174661
174661
174661
1s4661
I a661

Average data not presented since first run produced approximately

0.0690
B.0000
000080
G 0000
B 0050
076060
0 eC00
P 0o
00000
B 0000
0 0000
0 0000
0 0000
06200
@ 06000
B oe0s
0 Beee
0 006T
g 000y
0.66E0
2 6050
80000
G 0z00
G 0030

TABLE 84 (continued)

132260 ¢
132560 2
132822 @
133100 2
133400 @
1337¢¢ 3
134260 3
134360 2
134600 @
13495¢ @
135200 2
135566 6
135660 2
13686¢ 2
13786¢ @
138806 @
1398¢¢ ¢
148860 8
14186¢% 2
14280¢ 3
1438¢5 8
14480¢ 8
145802 @
13786¢ €

3000
3608
3000
3000
30060
3600
3020
3060

36689,

3080
306@
3060
30649
10066
10026
16cew
10666
168e0
1e6ee
1660606
16609
10600
18690
18660

B0
0. 00
000
g 00
@00
[ 3N15)
g 00
g00.
200
00
G Be
]
@26
0. 0e
.00
G G0
_@:g@
G 0g
g 6o
6 0¢
Ge00
¢ 00
e 20
0 00

160,000 delay cycles, the second run produced in excess of 300,000,

and the third run produced shut-off.

sidered to be very near shut-off for this case.

207

Consequently, S=2.5 was con-




RUN NO.

1.1833
1.1836
1.1836
1.1836
1.1836
1. 1836
171836
141836
171836
11836
1.1836
1.1836
1.1836
11838
141838
1.1838
1.1838
1.1838
1.1838
11838
141838
1.1838
1.1838
121838
1.1838
171838
11838
151838
11838

S=2.6 considered to be overload shut-off ratio for this case.

T4BLE 85
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-7851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 1-L-1, ZERO-TENSION
F-12z, K,=10,

DELTA A

1

g.0g22
2.0023
8.8000
0.0000
B.0000
@.09¢0
0.00e9
2 0909
P 0820
p.0000
3.0590
0.0060
C.0000
g 0083
0800
B.0600
P.0E00
g.008¢g
B.0260
P 8000
B.0000
g.0000
B.0000
8.20000
P.2009
g 060080
s psalsls]
B 0000
Z.0000

R=0.5,

CYCLES

1608008

41020

66300

91000
116200
141800
1660007
191968
216000
241600
266900
291000
316500
341200
366800
3910060
4162080
441068
466900
491060
516000
541800
566000
591680
616000
6410080
666200
6910808
716009

208

1/U=0,

S-2c6

DELTA CYCLES

1660
25090
25080
25900
2500¢
25¢00
25280
25000
25000
250060
25600
25200
2508406
25000
25000
25600
250600
25289
259069
250600
25000
250080
25000
25000
25800
25000
259920
25000
25000

DA/ Dl

2e24
1v12
P00
g.09
@00
B. 00
g.00
.00
g.00
G060
g.00
@.00
P.e0
112
g 00
g‘.-gg
0.0
g’l‘@@
@20

2. 00

@.00
g.00
@00
P00
2.00
2.00
0.00
2.00
2.00

E-6
E-€
E+@
E+d
E+0
E+3
E+0Q
E+C
E+0
E+0
E+8
E+2
E+8

E+0
E+0
E+0
E+{
E+C
E+0
E+0
E+0
E+0
E+3
E+Q
E+3
E+0
E+0
E+0



RUN NO.

1.0881
1.09¢0
1.2900
1.0931
1.0962
1.2962
1.8970
1.097@
18970
1.0970
1.0976
1.0982
1.0990
1.6998
1.0992
1.1061
1.1010
1.1832
11843
1.1066
1.1188
1.1217
1.125@
11340
1.1424
11500
1.1567
1.1648
11719

TABLE 86

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-1~20, ZERO-TENSION
F=12Hz, K2=10, BR=0,3, 1/U=0, S=3.0

DELTA A CYCLES DELTA CYCLES DA/DN
1

2.80639 2000 100680 3.92 E-6
G.00219 822089 80620 2+45 E-8
0.22¢8 162000 80000 @.00 E+0
©2.28031 242¢00 800068 3+85 E-8
0.0014 282000 40000 7.78 E~-8
2.0000 322060 40200 g.00 E+Q
0.0208 362060 40000 2.10 E-8
g.0000 372008 180e0 Z.28 E+0
g.cecoo 382000 160028 Z.20 E+0
B.0000 352008 10060 @.08 E+¢
G.00036 402000 1egoa 5.68 E-8
2.0006 412008 16060 5.60 E-§
0.2008 422008 1608¢ 8.40 E-§
0.0000 432029 12008 B.00 E+8
B.0000 442660 1eg02 @.00 E+0
.0011 452000 16600 1,12 E-

B.0008 462890 12060 8.40 E-8
B.g022 4720029 10660 2.24 E-7
B.0011 477060 5¢¢9 2.24 E-T7
g.0022 482000 5880 4448 E~T7
B.0042 487000 5009 840 E-7
B.08109 492000 5008 2.18 E-6
2.2034 494000 2eeoe 1.68 E-6
0.0090 49 6200 2000 4.48 E-6
B.2284 498000 2000 4.20 E-6
B.0276 500090 2¢e0 3.78 E~6
g.0267 502000 20¢c¢ 3.36 E-6
g.0e81 5040660 2000 4.86 E-6
g.0062 506020 2000 3.08 E-6
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TABLE 86 (continued)

VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ D TOT CRACK TOT CYCLES
1 3.92 E-6 8.0020 500
2 2.45 E-8 @.0049 41000
3 0.00 E+0Q Z.0058 12100¢
4 3.85 E-§8 0.0074 2Q 1000
5 7.70 E-8 0.00%96 2610082
€ .00 E+g¢ ¢.0103 301000
7 2.10 E-8 2.0107 341000
8 G+00 E+0 g.2111 366000
9 G.0¢ E+0Q g.0111 376020

10 .00 E+0 g.0111 386000
11 5.60 E-8 G.0114 396000
12 5.60 E-§ 2.0120 LB 600D
13 8.40 E-8 C.0127 416000
14 .00 E+0 G.0131 426000
15 C.00 E+0 @.0131 436809
16 1«12 E-7 @-8136 4460800
17 8.40 E-8 g.¢l46 456000
18 2.24 E-7 g.0162 466000
19 2.24 E-7 g6.0178 473500
20 4448 E-7 0.0195 478509
21 .40 E-17 g.0227 483500
22 2.18 E-¢ 2.0303 488500
23 1.€8 E=-6 8.C374 492000
24 4,48 E-€ @.0436 494200
25 4.20 E-6€ B.0523 496¢00
26 3.78 E-6 G.0603 498¢00
27 3.36 E-¢€ G.0674 5Q0Ce0
28 4.06 E-6 @.0748 502000
29 3.08 E-¢€ C.0820 Se4B00
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TABLE 86 (continued)

VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.0039 12¢0
2 @.0058 8100@
3 B.0658 1612¢¢
4 B.08289 241008
5 6.0103 28100¢8
6 .0103 3210¢4¢
7 g.0111 361020
8 pe@it1 3710¢8
9 @.0111 381066

10 g.0111 391600
il G.2117 401000
12 p.o122 411000
13 6.0131 421006
14 B.0131 4310660
15 B.0131 441020
16 B.0142 451600
17 9.28159 461020
18 B.08173 471008
19 B.0184 47602¢
20 B.0206¢ 48100¢
21 G.0248 486000
22 @.6358 491000
23 2.8391 49308¢
24 B.0481 495300
25 B.0565 4970089
26 B.0BE40 4990020
27 G.0728 501268
28 B.0739 503000
29 2.2850 505000

27/



F =128z, X, =10,
A DELTA A
RUN Ng. 1

1.2091 @. 0036
1.2133 @. 0042
1.8136 0. 0003
172136 o 0000
10136 2. 0000
172136 00000
150136 0. 0000
170136 0. 06020
10136 0. 0000
1°8142 ¢ 0006
178142 0. 200
1.0142 @, 0000
1.a142 ®. 0000
1.9142 0. 0000
158142 . 0000
1.0142 0 0000
178142 ¢. 0000
158142 0. 0000
170142 @.0000
1-8142 6. 0089
1.0142 8. 0000
158142 8. 0000
178142 0. 0000
158142 0. 2000
158142 2. 0000
1°8142 0. 8000
150142 7. 0000
158142 8. 0000
158142 o. 0000

TABLE 87

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO, 3-L-7, ZERO-TENSION
R =0.3, 1/U =0,

Both crack tips shut-off,

CYCLES

7008
32000
576092
82000

1070600
132000
157060
182020
287000
232090
2570480
282000
387000
332002
3576020
382020
407000
432008
457000
482000
5070060
5320802
557200
5820808
627000
6320020
657030
682000
72792020

=72

DELTA CYCLES

1000
25980
25000
250003
25000
250020
25000
25009
25900
25000
25000
25900
25000
25008
250080
25028
25000
25000
25000
25000
25039
25000
25000
25000
25000
25000
25000
250029
25000

S = 3.1

DA/DN

3.64
168
1.12
g.00
.00
B.00
.00
2.00
2.00
2.24
2.20
2.69
@.80
2.00
0.00
0,00
0.00
B.20
B.00
3.00
2.00
.00
200
.00
.20
¢.20
.00
B.092
.20

E-6
E-7
E-¢
E+Q
E+Q
E+2
E+g
E+0
E+@
E-8
E+0Q
E+@
E+@
E+pQ
E+Q
E+0
E+0Q
E+0@
E+0Q
E+Q
E+0
E+0@
E+0Q
E+¢
E+0
E+0
E+0Q
E+0
E+0Q



Data Tabulations for Compression-Tension Load

Class, K2=10 KS1 /In.
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TABLE 88

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN 5-1~17, COMPRESSION-TENSION

F=12Hz, K2=«10,

RUN N@.

7.5981
G604
@.e6959
B3.6796
g.6152
G.6194
G.6247
2.6292
B.6348
B.6404
B.6460

RUN .NZ «

2.6524
@.6535
B.6574
B.6619
B.6661
g.6712
B.6751
G.6815
@.6877
8.6927
B.6966

RUN N@.

@.7203
8.7239
B.7373
B.7128
B471068
B.7234
B.7289
$.7336
G.7386
B.7434
B.7476

DELTA A

1

2.0039
@.0934
3.8345
@.0336
@.0056
g.0042
@.0053
@.0%45
3.3056
B.0356
@.0056

Q.2045
B.0e231
2.0039
G.0345
Z.2042
B.8258
B.0339
B.008064
g.0p62
B.0853
2.9339

@.8236
C.2236
@.5334
B.8248
@048
B.0062
23350
2.00856
B.2052
B.0348
0.0042

R‘O.l' Uc- -1,

CYCLES

19262
209320
21080
22060
23239
24873
259273
26723
27287
28027
29290

38299
31050
322206
33260
34289
352209
36820
372928
38037
399232
42029

41920
42939
43909
44307
45200

46098

47302
480048
49302
52930
51000

=2/F

35’105

DELTA CYCLES

1280
10928
12306
1228
1609
19923
1922
16972
18049
1090
1260

1220
1329
1229
1032
1208
1262
1833
12072
1230
1260
1062

1220
16692
1229
1200
1203
18973
12393
120¢
1039
1239
1860

DA/DN
3.92 E-6
3+36 E-6
4.48 E-6
3064 E"6
5:6@ E’6
4720 E-6
5.32 E-6
4.48 E-6
5.60 E-6
5.60 E-6
S.6% E-6
4.48 E-6
3.8 E-6
3.92 E-6
4,48 E-6
4.20 E-6
5-@4 E"'6
3.92 E-6
6044 E"6
6.16 E-6
5.04 E-6
3.92 E-6
3.64 E-6
3.64 E-6.
3.36 E-6
4.76 E-6
4.76 E-6
6.16 E-6
5.84 T-6
5.68 E-5
S.04 E-6
4.76 E-6
4.20 E-6



TABLE 88 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYGLES
1 4,81 E-6 3.0220 500
2 3.36 E-6 G.0057 1530
3 3.92 E-6 6.0093 2500
4 4429 E-6 3.0134 3503
5 4.85 E-6 2.0182 4537
6 5.13 E-6 0.0232 5500
7 4.76 E-6 G028 6587
g 5.51 E-6 G.0331 7520
9 5.6% E-6 G.0386 8590

10 5.13 E-6 B.0445 9543
11 4.57 E-6 B.0489 16500

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.0042 1282
2 0.0274 223373
3 B2+0113 32232
4 Z.0156 4399
5 @.02%4 S082
6 2.2256 6232
7 B.0333 7209
g .3358 8027
9 B.0414 9223

10 B.0Uu66 10020
11 @.0511 118282
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RUN N&.

e 4948
@ 4962
0+4978
By 4998
g.5020
@.50848
25876
P¢5116
@+5149
@+5180
gs5219
gv5256
#.5278

RUN N@.

65317
9. 5337
@.5356
2. 5382
g.5404
Ov 5449
@.5477
g.5510
@. 5550
g.5592
B.5617
@.5653
7. 5690

RUN N@.

0.5706
g.5729
P.5743
g.5762
@.5793
P.5821
g.5852
g.5883
g.5911
0.5947
9. 5984
0. 6026
g 6065

TABLE 89

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATLED AIR

SPECIMEN NO. 5-1-10, COMPRESSION-TENSION
F=12Hz, K,=10,

DELTA A

1

P.8025
g.0014
g, 2008
g.0028
g.0822
B.8028
g.0028
@.08039
P.00234
g.00831
g.06039
@« 2336
ge.0o22

@.0039
g.0820
g.0020
2. 0025
g.cge2
@.2036
9. 80836
g. 8034
@.0039
. op42
g.ee25
20036
P 8836

P.0017
0.0022
g.0014
g.0228
2.2031
g.06028
@.8031
0.08031
g.0028
@.0036
B.0B36
g. 0042
8. 8039

R=0.3,

(;9/4;

U= -1,

CYCLES

1600
2000
3600
4000
5000
6000
7000
80920
.5ee0
18000
11000
12000
13000

14000
15000
168080
17000
18200
19660
20080
21000
22000
230800
24008
25000
26090

27008
28000

29900

38000
31000
32000
33000
34000
35000
36200
37000
38000
390008

S=l.5

DELTA CYCLES

1200
1000
1006
1000
1000
1620
1860
1608
10090
1900
18406
10080
1620

1000
1000
1008
1000
10600
1000
1000
1802
1009
1600
1000
1080
10060

leeo
1000
1000
1020
120@
1020
1000
1900
1800
1228
1880
1000
1200

DA/DHN

2¢52

1640

8e 40
2,80
2.24
2.80
2.80
3.92
3. 36
3.¢8

‘3:92

364
2.24

3692
196
196
2.52
2.24
3e 64
3.64
3¢36
3.92
4328
2.52
3,64
3. 64

1.68
2.24
1e40
1.96
3.68
2.80
3.08
3.08
2.80
3.64
3.64
4420
392

E-6
E-6
E~17
E-6
E-6
E-6
E-6
E-6
E-6
E~6
E-6
E-6
E-6

E-6
E-6
E~6
E-6
E-6
E-6
E-6
E-¢
E-6
E-6
E-6
E-6
E~6

E-6€
E-6
E-€
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E~6
E~-6



TABLE 89 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 2.71 E-6 g.0014 500
3 1.40 E-6 0.00853 2500
a 2,43 E~6 B.0072 3500
[ 2.52 E-6 B.2297 4509
3 3. 08 E-6 g.0125 55080
7 3.17 E-6 2.0156 65020
8 3.45 E-6 2.0189 7500
9 3.36 E-6 B.0223 8500

10 3.64 E-6 P.0258 9508
11 3.36 E-6 2.0293 18500
12 3.83 E-6 B.0329 11508
13 3.21 E-6 @.0364 12500

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 P.080217 19060
2 B« 0046 2000
3 P.0060 3800
4 0.0084 4000
5 B.02109 5868
6 g.0140 6008
7 g.0172 7020
8 g.0206 8008
9 B.08240 9000

18 P.8276 100609
11 g.0310 11000
12 2.0348 12800
13 P.0381 13009
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F=12Hz,

RUN N4Z.

B.7764
Be7773
Be7778
7792
2.7804
D.7832
2.7854
@.7885
B.7910
B.7941

RUN Ng.

3.7549
0.7952
0.7966
B.7988
7.8005
G.5633
B.8061
0.8589
B.8120
B.8145

RUN NZ.

G.8154
0.8165
0.8170
B.8182
B.8204
v.8229
0.8257
g.8282
¥.8305
8.8333

TABLE 90

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-L-17, COMPRESSION-TENSION

1

w

K2=lo,

DELTA A

B.3214
8.0008
B.2026
BQ014
B.2211
.0028
B.0322
2.2231
B.2925
2.2231

8.2928
2.32033
2.2014
B.@022
.0817
2.2028
B.0928
2.0528
3.0031
B.2€25

3.0208
B.0011
B.0226
2.0011
g.3022
B.0225
B.29828
2.0025
B.222
2.0028

R=005, Uc- —l’

CYCLES

1353517
10260
12209
14823
16039
18088
20685
22299
248332
26099

27923
29834d
31229
33289
3524¢
37266
390C¢
41284
436049
45237

46200
483323
S503%3
523392
546483
56229
5859¢
622032
623220
640827

2/8

S=1.5

DELTA CYCLES

1822
20047
28903
2299
2020
22972
2800
2999
2803
29320

1827
eB99
22008
20809
2839
2027
2009
2026
2399
2067

1829
27220
2e20
2900
2220
2230
2509
2099
2229
2202

DA/ DN
.40 E-6
4.20 E-T
2.89 E-7
T.66 E-T
5.69 E-7
.46 E-6
1.12 E-6
1.54 E-6
1026 E-6
.54 E-6
804@ E-7
leag E-7
700 E-7
1012 ETG
8e.u42 E-7
loqg 2'6
147 =Z-6
1‘4@ E'6
1.54 2‘6
l1.26 E-6
B8e.49 E-T7
5.6 E-7
2.89 E-7
5460 E-7
lel2 E-6
1.26 E=6
1.4 E-6
le26 E-6
1«12 E-6
1.4@ E'6



TABLE 90

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

—

QOUaRaIo;md wNe-—

DA/ DN
1.33
3.73
4.29
793
8.40
1.35
1.31
1.40
1.31
1.40d

T“lt"][‘it"lt:il'-‘]["lmmm
OO NI IO

TOT CRACK
80385
2.2%14
g.0z22
B.2234
2.8650
B.0072
0.2899
B.0126
B.9153
B.0182

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

[

QOVRVOUI LN -

TOT CRAGK
2.0218
6.0218
g.00326
g.0042
B.8259
G.0086
g.2112
G.2142
Z.2166
B.0194

TOT CYCLES

=279

1600
3280
5903
7000@
9030
11860
133042
156872
17020
19200

TOT CYCLES

503
2002
4200
6030
80932
16282
1200¢
14200C
16226
183872



TABLE 91

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1-14, COMPRESSION-TENSION
F=l2Hz, K2=10, R=0.1, U = -1,  $=2.0

A DELTA A CYCLES DELTA CYCLES DA/ DN
RUN NO. 1
1.0584 G.0036 22000 1260 3.64 E-6
10634 Ge0050 26000 4850 1726 E-6
1507109 g 8676 36UEE 4000 1.89 E-6
10791 BewEs1 32060 2080 4706 E-6
1vag72 geaes] 34606 2060 4SG6 E~6
1799749 Ge@pos 36500 2000 490 E-6
171094 @ 9123 38000 2000 6.16 E-6
11220 g o126 40300 2060 6+30 E-6
171329 06109 425060 2000 546 E-6
171438 B 0101 LLDED 2000 5.04 E-6
171539 gee1e9e 46260 250 5c86 E=6
171637 PeBTo8 48G90 2000 4799 E-6
171754 PsE118 56000 2000 5788 E-6
RUN NO. 2
1.1813 B.6G59 51¢¢0 1600 5.88 E-¢€
171864 P 0050 55G60 4007 1226 E-6
171943 g e84y 5900¢ 4000 2716 E-6
17249 geGEo2 61G2¢ 2020 4762 E-6
1w 2144 G G104 63060 2060 5018 E-6
172261 g p118 6500¢ 2060 5788 E-¢
12368 GeB106 676C32 2000 5.32 E-6
172485 GeE118 69000 20¢¢ 5788 E-6
172686 G 01206 71069 2000 6.02 E-6
172723 gy011g 73603 2000 57868 E-6
172833 B 9115 715868 20006 5.74 E-6
12947 B 0109 77360 2000 546 E=-6
13059 gegile 79600 2000 5,680 E-6
RUN NO. 3
1.3115 G.0056 80060 106¢ 5.60 E~6
153160 Gegoas 8LAGE 4000 I 12 E-¢
173266 60106 880600 400e 2766 E-6
173350 G BE84 96200 2060 4720 E-6
173451 g.0101 92000 2000 5.04 E-6
173574 g Gi1e3 S4PT0 2000 6+16 E-6
173684 Ber1g9 96000 2000 5446 E-6
173810 g gl126 98660 2000 6+30 E-6
123938 gep129 162008 2000 6s44 E-6
174545 Fge0186 102600 2000 5.32 E=6
174137 0 0092 184000 2000 4762 E-6
174266 Be129 106666 2000 6 44 E-6
174358 gogp9e 188600 2000 4762 E-6

(229



TABLE 91 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

ORI UH WO -

DA/ DN

5.04
1.21
2.22
4.29
4.76
5¢65
5¢65
6+16
5.97
5741
5.27
5+693
5¢37

E-

]
ANV ON

P E3 1 09 6 03 1 g 1 i b

TOT CRACK
0.0850
@ Be99
g.0188
g.0273
B 0369
ge.g482
B 0595
B 6718
@v0837
@.8945
8.1651
©-1163
g.1278

22/

TOT CRACK
0.0025
Be0BT5
ge0143
Be@231
gep321
@eou25
B<@538
Be0656
BeB777
P.8891
2+.9998
ge1187
ge1217

TOT CYCLES
1060
5009
08607

11000
13666
15660
17000
190606
21009
2300c0
25080
27009
29000

TOT CYCLES
500
3088
1000
160068
12000
14969
16000
18000
20000
22650
24000
260006
28000



F=12Hz,
A DELTA A
RUN Ng. 1
8.6216 0.0614
876227 @ 8011
276238 0 0011
8% 6258 80028
@. 6306 @ 0048
96334 8. 6028
9.6331 @. 0048
9. 6446 G- 0064
@< 6507 @< 0062
#. 6558 @.0050
@ 6636 @ 0078
3. 6698 G 0062
0.6770 2 073
8. 6832 0 0062
876905 0 0073
RUN N@. 2

@.7543 g.0022
877571 g.0028
8. 7588 g 0017
2.7685 @ 8017
@s7638 @703
#.7678 @ 82839
@s7739 @, 0062
@:7801 6.6062
8% 7879 G 0078
857946 8. 2067
@.8016 @ 0070
@.8078 7. 0062
#8142 g 0064
8.8215 2:0073
g.8277 @ 08062

TABLE 92

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-1-10, COMPRESSION-TENSION

K2-10, R"o.}, Uc. -1,

CYCLES

58080

o998
13980
17000
21000
23200
25009
27028
29000
31028
33002
35098
37000
39089
41000

630028
64000
68000
72000
76200
78200
82009
82000
84000
86000
88000
930080
92000
94000
96000

222

8.200

DELTA CYCLES

1860
4000
4200
40080
40089
2000
2000
2008
2009
2008
20089
2000
2000
2022
2000

1000
40080
4000
4000
40069
2000
2000
2009
2099
2089
2000
2000
2000
2000
2000

DA/DN

140
2.80
2780
4490
1+19
1743
2738
3.22
3.08
2.52
3.92
3.08
3. 64
3.98
3764

2.24
T-08
4420
44208
8B40
196
3.08
398
3.92
3¢36
3.50
3.08
3.22
364
3.8

E-6
E-7
E-7
E-7
E-6
E-6
E-6
E~6
E-6
E-6
E~6
E~6
E-6
E-6
E-6

E-6
E-7
E-7
E-7
E-7
E-6
E-6
E~-6
E-6
E-6
E-6
E-6
E~-6
E-6
E-6



TABLE 92 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # : ..DA/DN TOT CRACK TOT CYCLES
1 1.82 E-6 2.00089 506
2 4790 E-7 g.0028 3000
3 3+58 E-7 @.08045 1008
4 4¢55 E-7 g.00261 11000
5 1<81 E-6 0.2090 15000
6 1468 E-6 2.0127 18000
7 2,73 E-6 g.q172 20000
8 315 E=-6 B.0230 22000
9 3+58 E~-6 g.06297 24000

18 2.94 E-6 2.08361 26000
11 371 E-6 g 0428 280090
12 3.08 E-6 g.0496 30000
13 3443 E-6 B. 8561 32009
14 3+36 E-6 g.8629 34009
15 3436 E-6 B.0696 36000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 g.8018 1066
2 2.0038 5000
3 . 8052 9008
4 8. 0070 13000
5 geB111 17000
6 g. 0144 19020
7 858199 210049
8 g 0262 23000
9 #.8332 250680

10 9798391 270080
11 B B465 29000
12 8.8526 31000
13 8. 9595 33009
14 9.0662 35000
15 00729 37809

223



RUN N@.

B.8604
0.8618
0.8618
B.8618
@.8627
B.8635
g.8644
@.8646
B.8649
B.8655
B«8663
@.8677
B.8694
0.8714
B.8736
B.8761
B.8798
2.8831
2.8859
G+8890

RUN N@.

B.9153
8.9153
g.9159
2.9164
B.9167
B.9178
B«9176
B.9190
B.9204
@.9223
B.9251
B«9279
#.9293
. @+9330
2.9360
P.9391
G.9422
@.9450
2.9478
2.9506

TABLE 93
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1-17, COMPRESSION-TENSION
F=12Hz, K2=10,

DELTA A

1

B.0014
B.8015
C.0200
B.0200
B.20809
B.0008
3.2208
2.00063
8.0363
B.0006
3.0028
2.0014
B.0017
2.0020
@.2022
B.0025
B.2336
G.0034
G.0028
@.28831

0.0006
B.00803
B.0006
B.0006
2.0883
3.0033
B.0826
B.0814
B.0014
2.0022
@.0028
g.ce28
B.0014
B.0036
@.0031
@.8031
B.0231
B.0028
g.0028
g.00828

Re0.5, U= -1,

CYCLES

220820
36333
46000
548938
582069
62000
64200
6600202
68200
106620
72029
740009
76009
780080
800080
82002
8400¢
862320
88000
90002

18690080
1250080
133228
1410020
145228
149202
1510800
153008
155908
157000
1590080
1612060
163000
165002
167009
1690282
1712080
17302020
175000
177608

=229

5=2.0

DELTA CYCLES

1202
16238
8C2Q
8000
4000
4200
20289
20009
2000
2000
2009
20e2
20289
28489
20080
20082
2ea89o
20902
28ae
2088

1008
16800
8000
8820
4020
4000
2vog
2000
200889
2008
20980
2000
2009
2000
2000
2000
2009
2090
2000
2809

DA/DN

1.40
8.75
g.00
G332
2.19
2.17
4,20
.49
1 e4d
2.80
4620
780
8B.40
9.80
1.12
1.26
1.82
1.68
1.42
1.54

S5+.60
175
T.83
7.28
T.00
T.30
2.80
T80
T.80
9.80
140
140
7.0
1.82
1.54
1454
1454
1.409
140
140
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RUN N@.

B.9624
3.9635
?.9638
B.9646
B.9649
B.9649
P.9652
B.9654
2.9660
2.9682
0.9696
3.9710
2.9741
$.9789
B.9825
B.9856
?.9884
2.99089
#.9929
?.9954

3

TABLE 93 (continued)

P.0008
2.0011
2.0003
0.0008
@.2003
C.0000
@.2033
2.2033
0.00826
G.00822
2.0214
B.0014
2.2031
G.08048
B.0036
B.8031
2.0028
B.0%25
2.0020
B.80825

186028
202000
210000
218200
222000
226200
228000
2300600
232000
2342090
236208
238000
240200
242200
244200
246000
248000
2500206
252000
25406009

225

1002
16000
8000
8000
4000
4000
20068
20098
2000
2029
2000
2000
2000
2000
2009
2eee
2090
2000
2000
20040

8e40
720
3.50
1.085

700
Be00
140
1.40
2.80
1.12
7.00
7.0
154
2,38
1.82
1.54
1440
1.26
9.80
1.26

L+ 8
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TABLE 93 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
I 9.33 E-7 0.8285 500
2 5.83 E-8 B.0814 92092
3 3.58 E-8 B.0220 21089
4 5.83 E-8 g.0024 29080
5 1.17 E-7 @.0029 35000
6 9.33 E-8 @.2033 36208
7 2.82 E-7 @.0838 42020
8 3.27 E=7 G.0244 442080
9 373 E-17 0.0351 46000

18 793 E-7 B.0062 48202
Il 8.48 E-7 6.0879 50000
12 9.33 E-7 @.8297 52000
13 1.83 E-6 g.2116 54008
14 173 E-6 G.0144 56290
15 1«49 E-6 B.0176 58200
16 145 E-6 B.0285 62000
17 159 E-6 8.0236 62000
18 Je45 E-6 B.0266 64009
19 1.26 E-6 2.0293 660203
47} 1.40 E-6 B.0320 68008

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
| B.0009 10080
2 B.0019 170600
3 B.0022 25002
4 B.0026 330080
5 B.0031 37620
6 @.80835 41000
7 B.0041 43009
8 @.08047 45000
9 B.08055 470093

18 B.6070 49000
11 B.00817 5100209
12 B.01026 530028
13 B.0126 55000
14 @.0161 57000
15 g.0191 59000
16 B.0220 61000
17 G.0251 63200
18 g.0280 652320
19 0.0306 67022
e 8.8334 695000

226



RUN N@.

B 7400
@. 7445
Be 7468
BeT7482
Pe7515
B.7560
P.7588
f.7624
2.7678
B.7739
B.7815
0.7987
B.8022
2.8095
P.8196
2.8285
g.8386
P.8497
B«.8576

RUN Ng.

P.8618
B.8666
0.8691
g.8722
B.8786
B.8884
@.8952
B.90822
0.91892
8.9178
g.9288
8.9380
2.9470
09556
B.9643
B+9755
2.9867
B.9965
12077

TABLE 94

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-1851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-1~-18, COMPRESSION-TENSION
F=12Hz, K2=10,

DELTA A

l

2.0053
B.B0845
2.0022
G.0014
2.00634
2. 0045
8.2028
2.0036
0.0053
2.0062
2.2276
2.0092
2.0292
8.0095
2.0101
¢.0092
0.0101
0.0124
2.0087

B.0042
B.0348
P.8025
P. 0031
B.0064
2.0098
B.0067
B.0070
P.0278
P.8078
@.0109
B.2092
g.0090
2.0287
2.02087
g.0112
ge112
P.2098
P.0112

R-Onl, Ug -100,

CYCLES

7000
15203
230023
31900
392060
43000
45000
47020
498388
51000
530¢3¢
55000
57622
598288
61200
63000
65029
67000
69020

720088

78000

86000

942062
102000
106000
108230
1120232
112020
114002
11606¢0
118208
120000
122200
124022
126200
128200
1320220
132000

=227

3-2-5

DELTA CYCLES

1600
8028
8000
8200
82060
4008
20892
2089
20eo
22922
2000
20092
2082
20292
2000
20080
2000
2000
2200

1600
8003
goga
82089
82202
4299
2020
20209
2000
2008
2000
2000
20072
2000
2000
20029
2008
2200
2090

DA/DN

5.32
5.60
2.89
1.75
4.20
1.12
142
1.82
2.66
3.28
3.78
4462
4e 62
476
S«84
4.48
5.24
5.18
4434

4420
5.95
315
3.85
B.05
2445
3.36
3.50
3.92
3.92
5046
4.62
4048
434
4434
5.60
S5¢67
4490
15460

E-6
E-17
E-7

E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E~6
E-6

E-6
E-7
E-7
E-7
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E~6
E-6
E-6
E-6
E-6
E-6



RUN N@.

1.2119
1.0170
1.2198
1.0229
1.0290
1.8396
leB461
1.3524%
1.0626
18727
1.0814
1.0914
1. 1021
11116
11211
1. 13084
1.1396
1.149]
1.1572

3

BeB042
0.2050
g.00228
B.0022
B.8070
B.0106
D¢3264
B.2059
B.0106
2.0101
B.2087
2.0191
B.01026
B. 20895
D.02895
P.00892
P.02092
B.0095
G.20281

TABLE 94 (continued)

133309
141200
149039
157008
1652073
169233
171022
173230
175022
177020
179829
1810222
183262
185009
1872823
1890823
191022
193028
1958292

228

1828
8002
820232
8OOQ
8022
42293
20928
2039
222732
20022
2920
2003
2029
20082
22093
2000
2009
2020
2028

4.20
6.38
3:52
2.80
Be75
2. 66
3.22
2+94
5032
5.24
4434
5.24
5032
4476
4476
4e62
4,62
4476
4.26

B memm
[ 2 T T B |

|

| S R |

mmmmrpmmmm
DO OO NI ITION

e mm
L A |



TABLE 94  (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DAa/DN TOT CRACK TOT CYCLES
1 457 E-6 2.3223 5092
2 595 E-7 B.2070 ..50ee
3 3.15 E-7 2.2106 13020
4 2.89 E-7 P.2132 21020
5 7.80 E-7 B.2169 29029
6 2.08 E-6 P.08238 3508920
7 2.66 E-6 G.@387 38020
8 275 E-6 B.03361 409800
9 3:97 E-6 ZeB428 42000

19 4.81 E-6 2.2508 44200
11 4.53 E-6 @.8593 46000
12 4.76 E-6 B.0686 48800
13 4.81 E-6 g.08782 50000
14 4.62 E-6 2.2876 52000
15 4.71 E-6€ B.2969 54000
16 4.990 E-6 B.1065 56202
17 5.89 E-6 Be1165 582060
18 4495 E-6 Be1266 622929
19 4.67 E-6 B.1362 62000

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
i B.2046 1000
2 P.2093 0000
3 B.2119 17000
4 .0141 25209
5 @.0197 33000
6 B.02892 37000
7 B.02333 39007
8 2.2388 41009
9 B 8468 43320

10 B.0548 450093
11 2.2638 47200
12 B.08734 49000
13 0.0832 51000
14 B.0922 53029
15 Be1016" 55020
16 B.1114 57009
17 g.1216 59000
18 2.1315 610020
19 B.1408 63020

229




A

RUN N@.

B«8579
#+8599
2.8610
P.8624
08627
P.8632
.8649
0.8658
2.8660
@.8672
8.8677
@.8705
2.8806
g+.8865
P 8949
#.90205
P.90878
0.9142
@.9187
g.9262

TABLE 95

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-1~10, COMPRESSION-TENSION

F=12Hz, K10, R=0.3,

DELTA A

!

g.@p22
g.0020
e.0011
g.0014
0. 00803
9.0006
2.8017
2.8008
0.00023
g.oo11
g 0006
g.0028
g o101
g.08059
B.2984
P.0256
#.8073
g.0064
B 0B345
#0876

Uc- -l 9

CYCLES

9000
17¢00
25000
33000
41909
49000
57020
65000
73000
81200
89000
978872
161008
1930069
185822
107029
195000
111082
113020
1152060

= 30

S=2.5

DELTA CYCLES

1006
8003
8020
8000
8000
8000
8028
8000
8000
8000
8009
8000
42030
2000
2008
2009
2000
2008
20089
2980

DA/DN

2¢24
2e45
140
175
3. 50
Te00
24180
185
358
1.40
T« 00
3+59
2.52
2.94
4.20
2. 80
3. 64
3.22
2.24
3.78

E-6
E-7
E-7
E-7
E-8
E-8
E-7
E-7
E-8
E-7
E-8
E~7
E-6
E-6
E~-6
E-6
E-6
E-6
E-6
E-6



INCR #

VRAIOOML WIN =

-
2
(21
bos)

VRAINNL N -

4

TABLE 95

(continued)

VALUES AT MIDPOINT OF READING INCREMENT

DA/DN

2.24
2. 45
1s40
1+75
3. 50
700
2410
1835
3.58
1. 40
T.00
3.50
2.52
2.94
4,208
2.80
3.64
3.22
2.24
3. 78

VALUES AT END OF READING INCREMENT

E~6
E~7
E-7
E-7
E-8
E-8
E-7
E-7
E-8
E-7
E-8
E-7
E~6
E-6
E-6
E-6
E-6
E-6
E~-6
E-6

TOT CRACK
2.0022
9.08042
g.0853
0.0067
P 2078
B. 0876
2.08092
B.0101
g.8104
@.0115
@.0128
B.0148
B.2249
8.08308
P 0392
O.0448
g.8521
2.0585
0. 0630
B.8706

TOT CRACK
g.0011
@.Bg32
G.0048
@.0060
B.0069
8.080873
g.0084
80897
g.0102
g.8189
2.0118
6.0134
2.8199
0.0279
@.28350
B.0428
g 0484
@.0553
g.0608
g.0668

TOT CYCLES
1008
9008

17600
25000
33060
41008
49009
57008
65000
73000
818060
89000
930600
950800
97000
99000
181000
1903060
185000
107000

23/

TOT CYCLES
500
58060
13000
21000
29008
37000
45080
53000
61000
690600
77208
85000
91000
94000
96000
98000
100000
1020060
104000
196000



A

RUN NO.

Bes648
Penéesa
Pva665
Pe4665
B a668
Bsu670
PSLET0
Bva670
Bea679
@ea670
Ba704
#.5236

TABLE 96

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1-2, COMPRESSION-TENSION
F<12Hz, K,=10, R=0.3, U= -1, S=2.7

DELTA A CYCLES DELTA CYCLES DA/ DN
|
B.0039 2060 10608 392 E~6
Pe0006 270060 25000 2724 E-8
@0011 526060 25000 4448 E-8
@ 8000 77620 25600 g 00 E+Q
B 0003 102008 25000 1712 E-8
B+s0003 127066 25000 1712 E-8
Q0020 152000 25000 0 09 E+g
2 0000 177060 25060 @03 E+0¢
G0000 202006 25000 ge0p E+0
g.opee 227060 2500¢ @.00 E+0
B.0034 252¢80 25000 1234 E-7
Ge@532 277008 25000 2713 E-6

Test performed to zero-in on overload shut-off ratio.

prior ¢

o reaching (da/dN)o.

=32

Teat terminated



TABLE 97

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-1851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR _

SPECIMEN NO. 5-~1~-2, COMPRESSION-TENSION

F‘leZ’ K2’lo, R.Oo 5’

A DELTA A
RUN NO. 1
?.7269 0.0036
77297 0 0028
07297 G B000
Bv7297 6 8000
8v1297 0% 0000
677302 378026
@7 7302 ¢ 8000,
@ 7302 60000
B+ 7302 2 B000
637302 0 Be00
87382 ¢ o000
8v7302 6 8860
o. 7302 7 BU00
@ 7302 0 0000
677302 G 0000
@< 7302 e P000
@, 7302 G 0000
g 7302 G 0000
@< 7302 @ 0000
957302 G 0000
@7 7308 6 0006
@.7314 G 6826
677314 g 0000
@-7314 ¢ 0000
@e7314 80000
877314 Lo
2s7314 G 6000
@e7314 ¢ o000
677314 20000

S=2.8 considered to be overload shut-off ratio for this case.

U - "l, S-2.8
(]

CYCLES

54500

79500
104500
129500
154530
179508
204500
229500
254500
279560
384500
329586
354580
379500
484528
429500
454500
4795089
564500
529580
554508
579580
604560
629560
654500
679500
704500
7295068
754500

233

DELTA CYCLES

1000
250600
25000
25800
25600
25000
25000
25000
25000
25600
25000
25000
25000
25600
25000
25600
25000
25000
25000
25000
25000
25080
25000
25000
25000
25600
25000
25000
25000

DA/ DN

3. 64
1712
800
1]
980
272y
o0
G900
g o0
2.0
g o0
P00
200
.00
0. 00
B0
g 00
P00
G090
o op
2 24
2v24
g 00
1%
g 0y
9. 00
2,00
g 00
200

E-6
E~-7
E¥g
E+0
E+@

E-8

E+0
E+Q
E+@
E+0
E+0
E+0
E+0
E+0
E+0
E+@
E+@
E+@
E+0
E+g

E-8
E+0
E+Q
E+Q
E+8
E+0
E+0
E+0@




RUN N@Z.

B.7689
Pe7697
2. 7760
07703
27703
077703
077706
@<7708
@.7708
87720
gv7720
87720
@. 7720
g7 7720
g 7720
27720
257720
67720
837720
@77720
go7720
877720
6V 7720
07720
@77720
gy 7720
077728
B 7720
037720

TABLE 98

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR _

SPECIMEN NO. 5-1~12, COMPRESSION-TENSION

F-12HZ, K2-10, R"Oos'

DELTA A

1

%.0008
o 0008
8.0003
@ 0603
B Co00
@ 0000
609063
20603
G 0200
g 0e11
G 0600
20000
G 0000
0.0000
6V 2Cen
50600
2 0000
070800
¢ 0000
@< 0000
6 0000
@ eoe0
B 0000
@ 0060
@< 0000
6V 0000
0 0000
070020
2 0000

UC- "1,

CYCLES

7600
32000
57000
82000

167663
132000
157060
18206060
207C00
232000
257¢20
2820C0
367000
332000
357600
382000
407000
4320060
457000
482000
507400
532000
557000
582000
687303
632003
657000
632007
707008

S=2.5

DELTA CYCLES

1860
25000
25000
25000
25090
25000
25000
25020
25000
25009
25000
25000
25900
25000
25000
25000
25000
25000
25000
25600
25000
25200
25030
25000
25¢00
25000
25000
25200
25600

Both crack tips shut-off.

=349

DA/ DN

8.40
336
1712
1712
g0

@00

1712
1512
B o0
448
e oD
@700
0 00
700
0.6
e o0
o g
@00
LT
G0
2700
0o
000
e 00
e e
7500
@-.ﬂ@
2 00
6 00

1.1}

+

tnh1Mtng3m11v1m
NN 0K Q-3

i
+ 1+ )
\N]

E+0
E+0
E+0
E+g
E+@
E+@
E+0@
E+0
E+7
E+02
E+g
E+g2
E+8
E+9
E+g
E+0Q
E+3
E+@



2219-~T851 ALUMINUM ALLOY PLATE IN ROOM

TABLE 99
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-1~-16, COMPRESSION~TENSION

F=12Hz, K,=10,

RUN NO.

1.2620
172662
172681
172690
172695
152695
172709
172709
172712
172723
1752751
152807
173135
173213
173272
173356
173420
173493
173586
173672
173759
173840

DELTA A

1

Q8850
@043
g 0219
Je209
2.0006
@ 0000
ge0014
Be0oo0
Ge0eo3
80011
B.0028
g.0056
@.0328
B0078
Be8059
G.00884
g 0864
geeo73
g. 0092
0.6087
@+2087
B 0981

R'Ool, UO- "l, 3-3.0

CYCLES

46080
28000
52000
76800

100008
124000
148009
172000
1960060
220009
244000
268990
28 3000
285000
287209
289000
291009
293000
295000
297000
299000
301088

DELTA CYCLES

1060
24000
24000
24000
240609
24000
24000
24000
24000
24000
24000

- 24000
15000

2000

2000

20089

2000

2000

2008

2000

2000

20080

DA/ DN

5.04
1475
817
350
2.33
g.00
5.83
000
117
4567
1517
2733
2718
3.92
2794
4420
3722
3764
47 62
4434
4034
4706

B3 61 9 03 b b b b
| DORN DN DO DO O B N R I SO D |
NN RNRRRNRI O

.

N 1
(X3¢ 3+ \We N e o s We N Ne NE BN 6~ J0n)

LR R R R R

AV
1)




INCR ¢

L
VORI U L N -

11
12
13
14
15
16
17
18
19
20
21
22

INCR #

ORQU DN =

TABLE 99

(continued)

VALUES AT MIDPOINT OF READING INCREMENT

DA/ DN

5.04
1475
8417
3.50
2733
0. 00
5.83
B.2o
1717
4467
117
2733
2v18
3+92
2794
4.20
3..- 2 2
3.'- 64
4762
4434
434
4.6

VALUES AT END OF READING INCREMENT

TOT
g.
g -"
g
G '.'
g
g«
g
P
.
g
g
g
g
g.
g
g
o
0
g
g ...
g
g -..

E-6
E-17
E-8
E-8
E-8
E+0
E-8
E+¢

R R R R
R DO DO DO D O O SR S N |

1
(e300 N0 )0 ¢ 0 o AW o 00 0 W 0 \S'e JES HEN B0 5 I 0 1)

HmEmmEnEem

CRACK
BasSe
8093
gr12
g121
127
g127
o141
g14a1
gla4
@155
6183
2239
9567
2645
8104
8738
%853
£925
1018
1185
1191
1273

TOT CRACK

B.0025
g.00172
0103
G.0117
g.0124
Ged127
C.0134
geial
g.0143
BeB15¢
Bg.3169
B.0211
0403
g oene
20675
@046
¢.0820
@.0889
B.0972
peoloel
gel148
1232

TOT CYCLES

1620
250r8
49006
73000
973043
121000
145000
169300
193069
217000
241800
265000
280020
282000
284309
286000
2880039
2906000
2920020
2940049
2960009
298000

236

TOT CYCLES
500
13600
37000
61000
85000
169000
133000
157600
181060
205000
229000
253000
272500
281000
28 3000
2850600
28 7030
2890800
2910800
293000
295600
297200




TABLE 100

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

F-12HZ ’

RUN NO. 1

164493
14507
1545087
14510
174512
174512
174512
174512
174512
1ea518
174521
174521
1.4521
174521
174521
174521
14521
174521
14521
174521
174521
174521
1vas521
174521
174521
174521
174521
174521
1.4521

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-I~-16, COMPRESSION-TENSION

K2-10, R=0.3,

DELTA A

P.0025
geopla
g ooge
g 0803
g.¢003
P.0009
B.0000
2.0000
G.0000
g 9006
g 02983
P 0000
B 0820
8. 2000
Peo00g
G.00C0
20003
80939
O.0000
B.0000
g 0000
2.0290
2. .0089
p.00e0
G 0Co0
0.8000
00200
g.00020
g o000

CYCLES

10000

35000

60000

85000
110000
135000
160030
185000
210000
235000
260000
285000
318000
335000
360060
385600
410000
435000
460000
485000
518000
535000
560000
585000
610000
635000
660000
685000
710000

Both crack tips shut-off.

=237

U= -1, $=3.0

DELTA CYCLES

1000
25000
25000
250690
256009
25000
25000
25008
25800
25000
25008
256069
25000
25000
25600
250060
25000
25000
25000
25000
25000
25900
25000
25000
25600
25000
25000
25000
25000

DA/DN

2.52
5. 60
Ge00
1¢12
112
000
g g0
7.00
g.e0
2ve4
1.12
g0
geag
g.90
B0%
21
o.ag
000
000
200
@006
g.00

g 00

B.00
g.00
0,00
8708
@00
g.e0

E-6
E-8
E*0
E-8
E-8
E¥0
E+0
E+@
E+0
E-8
E-§
E¥0
E+0
E+0
E+0Q
E+0
E+0
E+3
E+0
E+@
E+0
E+@
E+0
E+Q
E+Q
E+0
E+@
E+@
E+0



TABLE 101

EFFECTS OF UNDERILCADS ON CRACK GROWTH OF
2219~-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-1~2, COMPRESSION-TENSION
U= -1, S=3.1

F=l2Hz, K2-10,
A DELTA A
RUN NO. 1

1.5431 g.0062
1.5478 g.0048
1.5481 B.0003
175490 F.00@8
1.5495 0 o086
125495 g.0609
125495 P gou0
175495 0. 0000
15495 088080
15495 G000
125495 2.0000
175495 2,860
1.5501 0.8806
155081 B.0000
1.55@1 g.0000
15501 B .0000
15506 P 06056
15966 @.0459
1.6883 @.0118

Test performed to zero-in on overload shut-off ratio.
terminated prior to reaching (da/dN)c’

R_Ocl’

CYCLES

3000
28000
53600
78080

103869
128629
15306089
178060
2030600
228000
2530902
278000
303200
328000
353009
378063
433000
428000
432060

=235

DELTA CYCLES

18606
250060
25000
25000
25000
25208
25088
259¢0
25000
25000
25000
25800
25¢00
25060
25000
25000
25000
25000

4000

Test

DA/DN

6.16
1.98
112
3+36
2724
g.od
g.20
2.00
g.00
P.00
P00
@.00
224
g.00
200
g.00
2.24
1.84
2.94



TABLE 102

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219~T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 2-1~4, COMPRESSION-TENSION
F=12Hz, K2-10, R=0.1, Ué- -1, ©S=3.2

A DELTA A CYCLES DELTA CYCLES DA/DN
RUN NO. 1
g.5625 g.0042 10500 1060 H4e2@ E-6
Pe5695 - B.0878 35567 250060 2780 E-7
g.5712 Be0017 63500 25200 6.72 E-8
P.5715 P.0033 85500 250080 1+12 E-8
Be5718 p.e0e3 116500 25880 t.12 E-8
Pe5734 g.2818 210508 100608 1,68 E-8
@+5737 3.0000 316500 190666 2.80 E-9
8.5737 B 2700 410520 1668060 @00 E+0
@.5751 P.0915 518568 166C80 ivag E-8
B.5762 g eo11 610569 109660 27.24 E-8
g.5762 g 0000 635509 25200 @20 E+0
B+5774 B 8110 66C5¢0 25000 4.48 E-8
@574 B.o000 685508 25008 @08 E+0
@e5774 g.0000 710500 25000 0«38 E+0
Bs5774 B .CO30 735589 25000 P60 E+0
05774 P epes 760500 25269 gv60 E+0
Be5774 2.8080 785508 25060 @ 00 E+0
B5774 6. 0000 810509 25¢60 - @00 E+¢
255774 6 0000 835500 25000 @06 E+0

S=3.2 considered to be overload shut-off ratio for this case.
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Data Tabulations for Compression-Tension Load

Class, K2=7.78 and 14 KSI /In.

LFO



TABLE 103

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALIOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-1-21, COMPRESSION-TENSION
F=12Hz, K2=7.78,

RUN NZ.

B.5062
Ge589%
g.5121
B.5166
7.5214
g, 5244
0.5278
B+5326

RUN N@.

@.5561
B.5572
Z.56%28
B+5639
B.5676
@.5715
B.5%54
B+5793

RUN NO.

B.5953
@.5964
5995
B.6031
8. 60370
06184
J.6138
.6182

RUN N@Z.

P+ 6359
P.6378
Beb6412
P.6446
B. 6485
B.6516
B+6563
B.6591

DELTA A

1

B.0028
P.2228
B.2031!
208345
B.2848
Ce3231
G.2234
B.2248

B.00811
G.2011
B.2336
@.2331
B.02036
@.3239
Z.080239
B.92339

B.020283
G.2011
G.2331
B.8036
. 2339
D.083234
G.2334
Z.0945

B.0325
2.2320
B.€034
B.2034
@.2239
B.3331
d.2348
B.23228

R-Onlg UO = —1.0

CYCLES

40000
4200872
44299
46200
48220
50888
529329
540080

67222
69229
71022
723203
75200
7720923
79220
81002

93233
92000
94003
963393
98222
1200¢02
1829223
134200

11322¢
115209
117200
119930
1210320
123022
125002
1270082

=24/

S=1.5

DELTA CYCLES

1022
20032
2002
2032
2890
2020
2020
2000

1269
2822
2200
2200
2839
2ge2
2803
202¢

1goe
2080
2000
2020
2933
2902
2000
20082

1023
2228
2209
2000
2220
2820
20429
2002

DA/ DN

1.96
1.40
154
2.24
2.38
154
1.68
2.38

1.12
5460
1.82
1le54
1.82
1.96
1,96
1.96

1.96
5.60
1.54
1.82
1.96
1.68
1.68
224

2.52
9.80¢
1.68

1.68

196
1«54
2. 38
1. 49

OO O

mmmmrpmmm

E-6
E-7
E-6
E-6
E-6
E-6
E-6

E-6

E-6
E-7
E-6
E-6
E-6
E~-6
E-6
E-6



TABLE 103 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
| 1.89 E-6 2.2029 509
2 8.75 E-7 0.2028 2000
3 1.65 E-6 @.20853 40080
4 1.82 E-6 Z.0287 6200
5 2.93 E-6 B.0126 80992
6 1.68 E~6 P.0163 10200
7 1.33 E~6 G.2199 12020
8 2.290 E-6 @.0238 14260

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.08219 1223
2 G.3036 3829
3 @.08269 5903209
4 B.0106 7003
5 B.08146 9233
6 2.0180 112@2
7 2.0218 13032
8 23258 15022
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F=12Hz,

A

RUN Ng.

1. 3888
1. 3899
1. 3919
143938
143961
13989
144014
1.4062
1.4098
1e4129
1e4174
1. 4204

RUN N3,

144218
174232
14252
1.4263
144283
1.4319
1e 4347
144392
14428
144468
144507
1+ 4546

RUN N&Z.

144566
144585
1e 4602
144613
144633
164666
1e 4697
144725
1+4776
14812
le 4846
14882

TABLE 104

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 5-1~20, COMPRESSION-TENSION

1

[3b]

K2=7.78,

DELTA A

B.0011
B.0011
@.2020
B.0020
B.0822
D.0828
B.0225
B.3048
B.0836
B.0031
G.0045
g.2231

G.8014
B.2014
@.2223
g.2011
B.00228
B.8036
g.0028
@.0845
B.08336
2.0339
2.0039
2.20839

3.0028
B.8020
2.2017
B.0311
B.0020
2.00834
@.20831
2.0228
G.00350
B.20836
B.00834
B.02036

R=0.1, Uc- -1-0,

CYCLES

249¢9
28002
322893
342023
36800
38200
40000
42089
44000
46000
48023
580020

51038
550082
59609
61030
63033
65000
67020
69000
710009
73080
750600
77882

78000
82003
86020
88028
9060600
92009
940092
96003
98063
166029
1229008
164009

=243

S=2'o

DELTA CYCLES

1023
4000
4008
2089
2000
2089
2ge0
20048
2020
2928
20089
2009

19609
4200
4009
2800
20098
2000
2000
2000
20008
2930
2020
20002

1904
40089
4220
2000
20092
2003
2082
2000
2008
2000
2000
29488

DA/DN

1.12
2.80
490
9.83
1«12
le4@
1.26
2438
1.82
154
2+ 24
1¢54

1.43
350
4.989
5.60
0.88
1482
149
Pe24
1.82
1696
1.96
1.96

1.96
498
4.20
5608
9.88
168
1+54
1.40
2452
1.82
1.68
182

E-6
E~7
E-17
E-7
E~6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

E-6
E-7
E-7
E-7
E-7
E~6
E-6
E-6
E-6
E-6
E-6
E-6

E-6
E-7
E-7
E-7
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6




TABLE

104

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

s Dot s

Ve ORAINU S WN

NN OAIOND WN -

DA/ DN

149
373
4467
7.00
1.23
1463
1440
2401
2485
177
1.96
177

E-6
E-7
E-7
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

TOT CRACK
B.0015
0.0038
B.00849
Pe0C63
B.0083
2.3116
B.0144
G.0184
B.0225
Pe2269
B.03232
@.8335

TOT CRACK
B.00@07
Be0022
20039
B.08056
842073
Z.0099
B.2130
B.0164
@.0204
@.0243
B.0280
B.2317

TOT CYCLES
1202
5600
Se00

11008
13200
15200
17060
19068
218320
230600
25008
27882

2L

TOT CYCLES
500
3028
70809
160348
12300
14000
16068
18000
20000
22000
24009
26200



F=12Hz, K2-7.78,
A DELTA A
RUN NZ. 1
B.5681 P.0023
B.57081 g.00220
2.5706 2.2006
G.5712 B.0806
@e 5720 P.0028
B.5734 P.0314
Be.5743 B.30236
B.5751 G.0211
0.5765 Z.0314
B.5796 B.2031
0.5818 B.0622
B.5838 B.0229
B.5866 B.0228
2.5902 B.0234
B« 5939 D+ B339
P.5981 B.3042
P.6231 Be.2053
0.6087 @.8356
g.6132 De @345
86171 80339
RUN NZ. 2
P. 6462 g.0022
Be 6474 g.2011
Qe 6485 B.0011
B.6493 B.0008
B+ 6504 P.0011
G. 6518 D.0014
B.6532 g.0011
B+ 6535 G.0306
B.6560 Be. 3325
P. 6594 8.0234
Be 6622 Z.0828
B. 6647 J.30225
B.6670 g.020822
@. 6695 B.0025
Be 6748 G.0B053
g.6784 B.0036
B. 6835 2.80850
g.6882 B.0048
2.6919 2.0036
8. 6955 @.0336

TABLE 105

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219—T851 ALUMINUM ALLOY PLATE IN ROOM

- TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-1~15, COMPRESSION-TENSION

RsOol, U’ca -l,

CYCLES

1725%
22259
27259
32259
372508
42250
47252
52259
57258
622590
64259
662597
68250
72258
72259
74259
76258
78258
88250
82252

95258
102252
185259
118259
115252
1282592
125250
1382532
135250
142259
142250
144250
146250
148252
1582503
152250
154258
156250
158259
1608250

=45

S=2.5

DELTA CYCLES

1828
5060
52062
5839
5200
5208
5020
S5080¢
50088
5803
2020
2022
2009
2800
2026
2020
2060
2002
2920
29063

1800
5000
5300
5007
5000
5000
5200
5200
5000
5000
2800
2000
2029
2220
2090
2000
2000
2000
2000
2002

DA/DN

1.96
3.92
1.12
lel2
168
2.88
1o12
2424
2.80
6. 16
l.12
9.80
140
1.68
1.96
2.18
2.52

280

2.24
1.96

2.24
2e24
2¢24
1.68
2.24
2.82
2¢24
112
S5¢34
6. 72
1.47
1e26
1.12
1.26
266
1.82
2452
2438
1.82
1.82

E-6
E-7
E-7
E~7
E~7
E-7
E-7
E-7
E-17
E-7
E-6
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

E-6
E«7
E~7
E=-7
E-7
E-7
E-7
E-7
E-7
E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6



RUN N@.

Be7224
@.7235
Be 7246
Bs7249
B.7263
B.7274
B.7280
Bs7294
8.7311
g.7347
Be 7367
Re7392
Pe7437
PeT484
@B.7526
B.7566
P.7616
BeT7655
De 7697
B.7734

3

TABLE 105 (continued)

B.08@25
BeB011
2.68311
3.0093
B.0914
B.0011
@. 2036
G.0014
Be2817
B.23036
p.0020
B.080825
B.20845
B.080348
Q0842
B.0839
D.00592
@.00839
g.0242
B.0036

173250
178250
183250
188250
193250
198253
2032508
208250
213258
218250
22225¢
222253
224258
226250
2282583
238250
232250
234252
236259
238250

=2z

1023
5000
5000
5028
5000
5030
5009
5020
S200
S330
2000
2000
2600
2700

2820

2022
22292
20232
2380
2820

2.582
224
2.24
S+60
2.88
224
112
2.80
3. 36
T.28
9.80
1.26
2.24
2438
2+18
1.96
2452
1.96
2.18
1.82

E-6
E-7
E-7
E-8
E-7
E-17
E-7
E~7
E~-7
E~7
E-7
E-6
E-6
E-6
E-6
E-6
E-6

‘E-6

E-6
E-6



TABIE 105 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VRNOU & LN

10
11
12
13
14
15
16
17
18
19
20

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

DA/ DN

2.24
2.80
1.87
1.12
2. 24
2.61
149
2. 05
373
6.72
117
1417
1459
177
2.24
1.96
2452
2. 38
2085
1.87

E-6
E-7
E-7
E-7
E-7
E-7
E-7
E-7
E-7
E~7
E-6
E-6
E-6
E-6
E-6
E-6
E~6
E-6
E-6
E-6

TOT CRACK
B.0222
B.0236
B.8046
B.20851
G.3263
2.0076
. 2883
P.2093
B.2112
B.2146
B.0169
B.0192
B.0224
B.0259
2.23%4
B.0343
2.0394
BeB44l
@.0483
B.0520

TOT CRACK
B.8311
B.0329
B.0241
P.0249
B.8057
B.8069
B.2279
B.0088
B.0183
g.0129
B.B3157
g.0181
g.g228
B.0242
B.0282
B.2324
2.2369
f.0418
D.0462
0.2501

TOT CYCLES
1800
5308

110929
16600
21009
260920
31003
36009
41009
46000
48020
52000
520809
54000
56002
58000
6023089
62009
64003
66030

=7

TOT CYCLES
500
3529
8500
13502
18504
23560
28500
33508 .
38520
43509
47000
498932
51090
53200
55000
57000
50800
61208
63200
65200




TABLE 106
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-1-21, COMPRESSION-TENSION
F-lZHz. K2-7¢78' R-O.l, Uc. "l’ S'j

a DELTA A CYCLES DELTA CYCLES DA/ Dil

PUN NG. 1

. 0.5309. G.E022 11666 128% 2.24

E-6
gi5351 630642 3ECCH 25060 1768 'E-7
GV5359 . B008 61650 25564 3736 £-8
Zv5365. z B3¢ 6 86000 25600 ~ 2v2a E-8
B 5376 CUEa11 111826 25060 4v43 E-8
Ge5410 - G ET54 | 136650 25060 134 E-7
@578 1 @ 0291 161665 - 25067 - i716 E-6
B<5734 . G B34 163000 . 267G 1Veg E-6
2v5779 'GELELS . 165060 205 2.84 ®-6
675813 goeeas 167096 20C 0 1768 . E-6
€. 5849 ¢ Ce36 169260 11 1782 =-6
BS5874 g 6225 17120¢ - 20e6 1526 E-6
65914 G EE39 173066 26012 1796 E-6
65936 B.0C22. 175660 2066 1712 E-6
¢.5978 078034 177668 2025 . 1768 E-6
375998 G.CCE28 179828 2020 174¢ E-6
£.6626 geoney 181658 2609 . 1v47 EB-6
PvE6656 #6231 183560 26806 1754 -6
7696 652039 155200 230 1796 E-6
av 6129 Cegn3a 187285 2656 1763 E-6
zv6166 Bvezal 189660 2602 1554 -6
GvE188 e gEe3 15182¢ 2668 174 -6
oy 6222 £ 0634 193565 2666 1768 T-6
G 6255 CeG3L 195626 205 1568 E-6
GVEs83 zoenzss 197662 =Is1o1s) 1747 T-6
BT6306 gJaea2 . 199g5EE 2660 1712 =&
676239 6vEs 34 26 156C 2060 17€3 E-6
€56373 BVEC 34 SE 3635 20¢0 1768 =-6
206412 £o6839 255048 2020 1796 ©-6
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INCR

IO —

>N~ ORJNUT N

Tt gy et b e
v
-

1..34 E=-
1.16 E-~
163 E-
2024 E-
i oﬂ G ‘::"
1752 -

1e 43

TABLE 106{continued)

LA/
1vés
3756
2 04

FIPW{tcE

N RC RO RE
t ]

1.26
179¢&
1712
1-0- 65’
1 4-'41(3’_
losf
1.54
1.96
1’.‘ 63
1554
1047
1762

17€3

[ T R R T T T D I E M N
ANONORALODNNON NGO NDOR NG )M Q0

1«12
1.6C
1+€S
1796 =-6

5] l"’J e EEmE eI et

]
e,

TOT CRACK

2942

QMR O 0N Q6 D090 R oM SR

B.2211

Lo e A PO
el IO

6569
BVTET6
R clst: A

G 8166

G.0269

B 0431
BUE4T
Ge518
g

L ]

L B s B B S |
(93 n

f .
3 o

S 3O C P N)W N

MEI ORI E O oY Ul

.-..‘ [}
BTy Y Y D

C
c
|
1
1
1

AT HIDPOIWNT OF READING INCREMENT

TOT CYCLES
556
13520
Ausea
€35005
86560
113562
136506

186525
1380073
19267
1924568
194586

—r

o
i




'TABLE 106 (continued)

VALUZSE AT END OF READILIIG INCREIENT

3
o

RoRoRo NoNoRE|

'
fo

@y

[ ]
ol o W W
1D D Iy me DD WD -3 -3 DD

LS I B o B e i
! L8 8 e e, 0 8, 0 o
QDR /N Q QO

[0 2081 52 IS TR LS SN B

D a
LI )
0

G 0627
85650
G.6633
G.5711
G G739
6.677¢

TSRCO9

G 8243
G 6374
275982
G 0S 35
736969
2g957
771010

D
® A

QLW EQE

'y

Zel1€33

g.1226
g 1126

TOT CYCLES
1ece

2607

—
(&)}
-3

Gh BEWS BN

RESE ]

—
™
—
Q
RS AR IR B N Y
ANANNOARALSVARN DA GO R Q@

1796GC8
1c1gge
83C50
165567
137¢¢€
1396EG
1919360
16 3cpa
165862
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RUN NO.

1.0660
10676
178676
18676
1°0682
1°0690
178690
170690
1°0690
170690
156690
170690
178690
150690
10690
176690
158690
170690
10690
178690
1506908
10690
170690
1.8690
18690
170690
178690
18690
170690

TABLE 107

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 4~1~21, COMPRESSION-TENSION

F=12Hz, K2-7.78,

DELTA A

1

@.0625
g.ga17
g.2000
B 0500
B 0206
9.0208
0.0000
0. 00600
8.0000
De0230
B 0200
BCo00
8.o0800
B0000
BeCB00
0.8000
B.0000
g.0000
B.0000
0 0000
g .Co0a
0.00020
R olelolv)
G.0020
B 0020
g 0000
P peee
g.0020
B 0030

R-Ool’ Uc- "1’

CYCLES

78250
103250
128250
153250
178250
20 3250
228250
253250
27825¢
363250
328250
353250
578256
403250
428250
453259
478250
563250
528250
553250
578259
603250
628250
653250
678250
763250
728250
753250
778250

S'301

DELTA CYCLES

1009
25000
25080
25000
25000
25000
25000
25000
25200
25000
25000
25000
25000
25000
25000
25000
25007
25000
25000
25060
25000
25000
25000
25000
25000
25000
25006
25000
25000

DA/DN

2.52
6+ 72
200
g08
2724
3. 36
@20
8.60
@08
B.00
g.00
@00
2.00
B.00
g.20
768
.08
.00
Bee0
Ry 17)
g.20
@00
g oo
D00
2.00
g 00
0.00
ge00
@80

S=3.1 considered to be overload shut-off ratio for this case.

=5/

E-6
E-8
B4
E+
E-8

E+0
E+8
E+@
E+0@
E+0
E+0
E+0
E+g
E+0
E+0@
E+@
'E+0
E+0
E+0
E+g
E+0
E+0
‘E+0
E+0
E+0Q
E+d
E+0
E+0



RUN NO.

g.5001
Ze5001
g sg1e
g 5026
G 5034
ge5057
275090
Bs5118
<5158
g.52082
Be5247
By 5292
253231
25376

RUN NOe.

B¢5407
Ge 5424
@e5426
@e5438
Be5454
5471
@.5499
@«5533
g.5572
B.5606
B+¢5662
G.5701
@e5743
@e5785

TABLE 108

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 6-1~20, COMPRESSION-TENSION
F=12Hz, K2=14,

DELTA A

1

.00828
8 0000
2 o011
6 0014
0. 6008
@ 0022
@ e034
G 0028
@00 39
G 0945
G BO4S5
0 O84S
06039
80045

B.00631
BeBEG17
B.0083
g.08¢11
Beeo1l7
g og17
B.0028
B 0634
@ 0039
@e0C34
B 0856
@.6839
Ueo042
g gp42

R-OOS’ UQ- "1,

CYCLES

16660
17800
18000
19686
20000
21000
22000
23000
24000
25000
26000
27666
28000
29000

36000
31669
32600
33009
34069
35080
36607
37009
38600
39CE0
Q43049
410600
42000
43600

252

S=1.5

DELTA CYCLES

1600
1090
1000
1660
1089
1800
1090
1020
1000
1260
1000
1000
1000
1609

1600
1026
1008
1028
1020
1809
1660
1000
1008
1660
1600
1680
1290
10090

DA/ DN
2.80 E-6
G 00 E+Q
1.12 E-6
1748 E-6
8s48 E-7
2.24 E-6
336 E-6
2786 E-6
392 E=-6
4:48 E-6
448 E-6
4048 E-6
3.92 E~6

E-6

448

3.48
1.68
2,80
112
1% 68
1s 68
2,80
336
3.92

3«36

5 60
3.92
420
420

mmmmmM?mmmmmmm
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RUN NO.

B.5813
g.5818
g.5827
#.5832
@.5846
Pe5874
B.5914
%5959
g.5984
g.6B42
B.6879
g.€l126
g.6168
ge6213

RUN NO.

B+6619
G+ 6630
- B« 6639
B.6656
B. 6670
@ 6729
P 6728
Be6756
B.6815
gv 6849
Bee894
Bv6947
§e 6980
BeT7845

3

TABLE 108 (ocontinued)

g.6028
2.80926
B.0008
g.0B06
g.0014
2.0028
80039
g.e6036
G008 34
B.00359
B.G036
g.0048
g.pg4a2
30045

J.8020
g.a011
0.0008
B.0817
o 6014
B 8039
G.0020
0.0028
P.08659
@86 34
B 8045
B @253
Be0034
g goéa

44000
45060
46000
47066
450600
49000
56860
51060
52600
53000
54000
55090
56060
576280

67000
68600
69660
78060
71008
720060
730606
740060
75008
76000
77666
78000
79060
80600

253

1609
1000
1080
1600
1000
1000
1090
1026
1660
1660
1800
1000

1680

1838

1689
1600
1660
1000
1860
1860
16606
1000
1660
1669
12600
1600
1606
1060

2.80
5. 60
8v40
5¢ 60
1e40
2.80
3.92
3764
3+ 36
5.88

3 64

476
4420
4448

1.96
1.12
8.40
168
140
3.92
1.96
2.80
5.88
3436
4448
5.32
336
6e 44

5
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TABLE 108 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

DA/ N
2e 66 ==
8ol
7«70
1719
1533
2. 66
301
315
4427
4427
4455
4462
3792
4.90

tfll’:'ll"llli

1
OO OO NNIC

mmmmt?mmmm

TOT CRACK
C.0027
<0035
Ce@oLl
Pe0B55
B.CTe8
@e0@95
g.0125
@156
Ge@199
g.g242
B.0287
G.0333
g.g372
g.04u21

TOT CRACK
G013
G GP31
G639
Be0R2L9
BB 61
AR
g o110
Ge0140
GeO1T7T
g 6220
g 6264
B 0310
O 2353
60397

TOT CYCLES
1606
2000
3020
4000
5008
6600
7000
8200
9060
16608

11660
12000
13000
14060

25F

TOT CYCLES

560
1560
2500
3540
4506
5586
6500
750¢€
8500
95060
18560
11528
125008
13560



A

RUN NO.

P.7818

6. 7846
@. 7868
G+ 7868
67871
@ 7879
@7 7885
0. 7890
6+ 7902
877930
8. 7944
677980
@ 8014
68047
68086
g.8126
28170
g.8210
go8252
2.8294
88333
68378
0.8428

TABLE 109

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-1-14, COMPRESSION-TENSION
F=12Hz, K2=l4,

DELTA A

1

G.3034
g o028
g.gga2
g.00809
G.0863
g.0008
gv0006
200086
geao11
B.0028
P.0814
B 0036
0.0034
@.0034
gv0039
gv06039
80845
B 0039
8.0842
g.0842
@08 39
@+020845
80050

R=0.5, Uc’ -1,

CYCLES

308600
38008
46000
54000
62000
700008
74800
78080
80000
82000
830060
84000
850090
86000
87000
88030
890060
98066
918060
92008
93880
940089
95000

265

8’2-0

DELTA CYCLES

1000
8000
80600
8000
8060
8008
4000
4090
20060
2000
10040
1000
1600
10006
1800
10060
16690
1006
1000
1000
1000
1600
18600

DA/DN

336
350
2.80
¢ a0
3+548
1785
1740
{40
5% 69
1740
1540
3. 64
3736
3¢ 36
3.92
3.92
4¢48
3792
47520
420
3.92
A48
5,04

E+0



RUN NO. 2

g.B8722
g.8747
@+8758
Be8770
geg772
258775
BeBT778
2.8786
88795
¢.8800
08806
p.8814
p.8820
9.8837
@ 8859
§.8893
88907
2+8954
09018
69655
0.9100
g.9145
9.9198

TABLE 109 (continued)
O.0025 102000
Pg.0B25 110000
B 0011 1183060
gedoll 126000
00003 1340600
B.00833 1420600
@.8003 146000
@eE808 150000
@.0008 152000
Pe0006 154000
D206 155008
g 2008 156000
BePC06 157000
peooL7 1580080
g.op22 159600
P.0034 168000
B.0014 161060
g.0848 162000
ge0856 163000
@.0845 164000
Be0045 165300
Q0045 16680692
8 0853 167020

256

1009
8009
86008
8020
8060
8000
40006
4000
2820
2000
1000
1006
1900
10990
1069
1069
1668
1006¢
1280
1000
1090
1000
1009

2.52
3415
140
1740
358
350
709
2V10
4.29
2780
5% 60
8vag
5¢ 60
1768
2724
3+36
149
4,76
5% 68
4448
4748
4448
5¢32
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TABLE

109

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR ¢

AVERAGE VALUES AT END OF READING INCREMENT

INCR ¢

DA/ DN
2-94~E"6
3¢32 E=7
2716
7.-009
3+50¢
Te00
17085
1,75
490
8740
9.88
2724
1°96
2,52
3.08
3764
2794 E-
4734 E-
4290 E-
4734 E-
4720
4748
5.18

™
o vt

R R N N R R ]

9
| R .
CONTAOCONNININIRRNRAO

9 01 1
| I I N
[+ e, W 0,

TOT CRACK
8.0029
& 0056
evee73
g 6278
970081
220086
gvees1
250098
6T 0108
gv0125
g o134
gea157
#0176
gvo2e2
@ 0233
70269
870298
@ve 342
@ e 391
gee4a34
830476
gves21
@< 8573

TOT CRACK
P.00815
@<00843
g 0864
@.0075
0.0080
g 0084
@.0089
0e0094
g.0183
peo11é
20130
B.8146
geg167
g.218%
g.0217
g 9251
g.0284
@.83206
P+0366
geo412
@e0455
B.2498
@.8547

TOT CYCLES

=257

1000
9080
17000
250068
33000
A1008
45000
49000
510060
53000 -
54000
55000
56000
57000
58600
59000
602060
610020
62000
63000
640800
650009
66000

TOT CYCLES
500
5600
138088
21060
29008
370068
43000
47000
50020
520409
53500
54500
55500
56500
57500
58500
59560
66500
61500
62500
63500
64500
65500



RUN NO.

1.1312
151334
171351
1-1357
11357
151357
151357
171357
141357

TABLE 110

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 3-1-14, COMPRESSION~TENSION
F=l2z, K,=14,

DELTA A

!

B.0031
g.ep22
00817
BeB036
80000
00000
Ge006e
g.0000
0. 00080

Both crack tips shut-off.

R=005, Uc‘ -1'0’

CYCLES

9000
29000

. 129600
2290009
4290800
429000
529080
629000
7290069

2688

S=2.5

DELTA CYCLES

1000
200600
100000
1008068
100000
106000
188000
100009
180000

DA/ DN

3.088
1712
1768
5760
800
P20
g o0
g.00
009



TABLE 111

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 1-L-1, COMPRESSION-TENSION
R=0.5, Ug= -1,

F=12Hz, K2-14,
A DELTA A
RUN NO. 1

17343 G.8017
1.7366 g.0022
17371 B.B206
1e7427 @.0056
1. 7520 B.0092

Test performed to zero-in on overload shut-off ratio.

prior to reaching (da/dN)c.

259

CYCLES

20009
27008
52000
177000
820¢0

S=2.1

DELTA CYCLES

1088
25000
252080
25000

5000

DA/DN
1.68 E-6
8496 E-8
224 E-8
2724 E-7
1785 E-6

Test terminated



RUN NO,

Beli519
Gens544
@eas47
Peases
Belt564
Be4564
Peas564
Be4564
Ge4564
Gea564
@eu570
Besug822

Test performed to zero~in on overload shut-off ratio.

TABLE 71312

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 4-1-21, COMPRESSION-TENSION

P=12Hz, K2=14,

DELTA &

I

g.0025
g.0025
g 2063
Ge0B17
BO0B0H
Ge0oo0
B.0C0Y
G200
Q.0000
6 0000
@ 0006
g.gaese

prior to reaching (da/dN)c.

R=0.5,

CYCLES

2000
27900
52060
77689

18260%
1276008
152060
177060
202099
227002
252800
278259

260

Ucn -1,

S=2 02

DELTA CYCLES

1¢¢0
25e00
25060
25028
250060
25060
25680
25000
250060
25093
25008
182582

DA/ DN

2.52
1.01
1712
6.72

g 80

BeBY
869
RN
g.00
800
2724

138 E

Test terminated



TABLE 133

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

SPECIMEN NO. 1-L-1, COMPRESSION-TENSION
F=12HZ ?

RUN NO.

15854
1.5854
15868
15868
1.5868
1.5863
1.587¢
1.5893
1.59¢4
175904
1.5904
175904
1.59G64
175964
175984
1¢59G4
15904
15904
195904
175934
175904
1259064
1.5904
1594
15984
1.5904
15904
1.5934
175904

S=2.3 considered to be overload shut-off ratio for this case.

TEMPERATURE

K2=14v

DELTA A

Be0E25
G o0RG
geogla
O .0eCy
B.0C02
G BELCT
geeees
o628
IR AAES
oI AAY!
BeBOED
Beocee
G078y
RN AR
B0C806
B OEGO
BeCo00
g oose
gepeeco
Bo0zee
g 0og0
.90C0
ge0C0e
03000
ge0uoyg
G 2aco
Rkl
@eB0C0
Qe300

DESICCATED AIR

R=O-5, Uc= "l’ S=2.3

CYCLES

3G00
280060
53300
78066
183¢20
128006
153889
1786¢¢
2238¢¢
223¢00
2530885
273p6¢
3030¢@
328050
353206
378¢6¢¢
47 308C
428660
453222
478828
583069
5280¢@
55308
576202
683000
628000
653000
678200
703603

2o/

DELTA CYCLES

1000

25600
25000
25020
2504
25067
25060
25660
25008
2506¢
25608
25060
25020
25000
25000
25600
25008
25009
25000
25060
25000
250068
25000
25060
25860
25000
25002
250600
25000

DA/ DN

2.52
]
5760
I
g0%

Ry

1712
1712
2724
020
o068
G.08¢
gvoz
G‘.‘gg

000

15}
g.00e
G082
800
.00
@68
@00
Be00
ge00
200
g 00
@00
g 09
P00

E-6
E+Q
E-8
E+Q
E+¢
E+3
E-8
E-7
E-8
E+g
E+@
E+@
E+@
E+g
E+g
E+0
E+@
B+
E+0
E+4
E+g
E+g
E+0
E+g
E+g
E+3
E+g
E+0
E+d



Data Tabulations for Tension-Compression ILoad

Class, K2=lO KSI /In.

Loz



RUN NO.

Be €675
Beb728
B.6776
B.6821
J. 6866
B.6916
B. 6972
B.T317

RUN NO.

Ge7067
B.7118
BeT174
B.7224
B.7286
Be. 7339
B.7375
De7420

RUN NO.

BeT7465
B.7518
Be7560
@.7622
B.7678
BsT7722
Be7773
B.7823

RUN NO.

B.7868
B.7918
Bs7974
B.8025
Be8B75
B.8120
B.8182
B.8232

TABLE 114

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN 2-I~7, TENSION-COMPRESSION

F=12Hz, K2=10,

DELTA A

1

B.0057
G.CB45
B.2656
B.0045
B.0045
8.020850
Z.0856
RS

B.0B50
B.2058
B.2356
G.02353
g.0262
BeB245
Z.8245
De 2045

P.0045
B 0345
B.0056
B.0056
B.335€
Be0BB4S
B.B35C
B.0059

0.0045
2.0250
B+.8056
2.0050
B.B350
B.0345
B.3062
D.8858

R'O.l, Uc- -067, s‘l.o

CYCLES

7020
8229
9002
102323
118892
12269
132692
14222

1580602
162e2
17222
182073
190¢0@
2p020
21008
22000

23000
24830
25200
26700
212982
28033
295860
32603

31800
32650
33602
340343
35000
36203
37000
38020

263

DELTA CYCLES

1622
1029
1820
1092
1627
1262
1890
1060

1887
1820
1803
1828
1908
12206
1066
1620

1829
1200
1823
1089
1963
18609
18603
1620

1002
130
10232
1002
1200
1229
1230
1660

DA/ DN

5. @‘*/-.l
He 48
S.6%
4o 48
4o U8
5.24
563
Heti8

S.04
5.74
5.672
S.74
6. 16
Qe 448
4o 48
Lo 48

4428
He48
567
5. 60
5.60
fQe 48
534
S.04

448
S.04
5.67
S.04
524
e 8
6416
S5.04

i
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TABIE 114 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # .Das Dt TOT CRACK TOT CYCLES
1 4,76 E-6 C.0824 5008
2 4e 76 E-6 G.2071 15808
3 5.6 E~-6 G.0123 2599
4 5.04 E-6 B.8176 3500
5 5.32 E-6 G.2228 45809
6 4.62 E-6 DeB278 55292
7 5.32 E-6 B.0328 6500

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 B.0048 1000
2 B.3095 2006
3 B.3151 3220
4 B.0202 4000
5 B.0255 5000
6 B.0371 6000
7 B.B354 7082
8 Ge.papg2 8000

269



RUN NO.

B.5208
Be5219
B.5242
B.5264
2.5286
#.5326
2.5337
2.5359
P.5387

RUN NO.

Z.5398
Be 5426
Be 5449
Be5471
B.5494
B«5513
@.5533
P45558
g.5572

RUN NO.

Be.5611
B.5628
B.5652
@e 5673
B.5695
B.5718
P.5734
@.5762
B+5779

TABLE 115

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN 2-1-7, TENSION~-COMPRESSION
R=0.5, U,= -.67,5=1.0

F=12Hz,  K2=10,

DELTA A

1

B.2334
Be2011
B.0022
Be.gg22
g.0022
B.0839
B.001%1
B.8822
B.0028

B.2811
B.2028
B.0022
B.0022
2.0022
Be2217
B.gB22
B.0017
@.2022

B.0017
B.0B17
g.0022
p.og22
g.0022
B.0022
B.0017
B.0028
B.08817

CYCLES

2606213
2800909
30223
326063
34029
36209
38829
490060
42020

44000
46000
48009
58800
520082
54900
56229
58000
60030

64000
662002
68000
700008
72000
74000
76220
78000
80003

265

DELTA CYCLES

2923
2022
2030
2002
23200
2000
2930
29093
2090

2008
209¢
2009
2000
2000
208390
2000
2230
2000

2000¢
2000
2000
2000
2009
20060
2000
2000
20020

DA/ DN
168 E~6
5.68 E-7
1.12 E-6
1-12 E~6
1.12 E-6
1.96 E-6
5.60 E~-7
112 E-6
1.49 E-6

Se 68
led
lel2
1+12
1«12
8.40
.12
8e47
1.12

847
8e40
1e12
te12
1.12
lel2
8. 40
le4?
8.40

mmmmt;dmmmm
NN




RUN NO. 4

B.5824
B.5846
B.5863
2.5886
B.5902
@.5919
8.5947
2.5964
2.5986

RUN NO. 5

B.60331
G« 6259
Be 6076
B.6293
B.6110
B.6132
B.6143
B.6160
Ge 6177

TABLE 115 (continued)

B.0B322
B.0022
B.3217
Be 2022
B.08117
B.0817
G.0728
G.0017
B.0022

Be2217
G.8028
B.0B17
B 0017
B.0017
B.0022
B.2311
B.0217
BeCO1T

84200
86020
88BG0
99907
9203z
0408007
96823
08620
1800282

164229
186230
1883272
110200
1126272
1148232
1160662
118003
1203083

2000
2e09
2029
2000
2000
2009
2039
2000
2000

2890
2039
28647
26003
2000
22272
2000
2C3

2097

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VORI WND ~—

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

VRN D QWN —

DA/ DW-
1.01
186
l.gl
1. 06
1.01
1.18
8.96
1.01
1.06

&0
LI B |

t 1t 1
OO O

mmrpmm

TOT CRACK
B.0329
G.2341
B.0062
G.03283
B.01063
G.0127
B.8144
B.0165
B.0186

26

TOT CRACK
2.0310
B.B231
BeBB52
B.0072
8.0293
B.8115
6.09136
B.2155
B.8175

TOT CYCLES
20037
4039
629202
8203
16230
12202
14327
16200
18000

l1.12
le12
8.40
lel2
8.4@
8od2
l.ag
8ol
lel2

Bl
1o 47
8e47
8. Aq
Be 4
1e12
5.60
Beld
804@

TOT CYCLES

1022
3822
509
7003
92272
11092
13223
15232
17222

mmmmrﬁmmmm
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RUN NO.

@.5762
B.5796
2.5830
D.5869
P+5908
@.5953
B.5998
B.60842
B.6087

RUN NO.

g.6121
B.6154
g.6194
2.6233
B.6278
g.6322
8.6367
@.6436
B.6446

RUN NO.

P.6485
6.6513
B.6552
P«6591
g.6642
B.6686
2.6731
g.6782
B.6826

TABLE 116

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR
SPECIMEN 4~1~14 , TENSTION-COMPRESSION
U= -1.0,

c

F=12Hz, K2=10,

DELTA A

1

@.0045
B.0034
6.0034
B.89339
B.0039
2.8045
B.0045
0.80845
B.8845

B.0334
8.0834
B.0339
@.8039
G.03245
B.0045
@.8045
@.0239
B.8239

P.06039
2.0028
B.0239
B.2339
@.0050
0.06845
B.0B45
G.0052
P.0845

R=0.1,

CYCLES

267

9200
10062
11826
120080
130060
14209
156008
16660
170890

18080
196060
200060
21008
22020
23202
24020
25003
26000

27260
28000
29029
300060
31008
32000
33000
340080
35800

S=1.5

DELTA CYCLES

1000
1802
1000
1808
1000
1800
18008
1020
1028

1060
1002
1660
1009
1066
1000
1020
10003
1660

1800
1628
1800
1680
1002
1030
1000
1000
1060

DA/DN
4048 E"6
3.36 E-6
3+.36 E-6
3.92 E-6
3.92 E-6
4048 E"6
4.48 E-6
4,48 E-6
4448 E-6
3.36 E~6
3.36 E-6
3792 E-6
3.92 E-6
4'0-48 E'6
4048 E-6
44,48 E-6
3.92 E-6
3.92 E-6
3.92 E-6
2,89 E-6
3.92 E-6
3.92 E~6
5.04 E~6
4448 E-6
4,48 E-6
50_54 E-6
4.48 E-6



TABLE 116 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/ DN TOT CRACK TOT CYCLES
1 3.92 E-6 B.0020 500
2 3.17 E-6 8.080855 1508
3 3.73 E-6 g.2090 2580
4 3.92 E-6 g.0128 3509
5 4.48 E-6 B.0170 4509
6 4.48 E-6 @.0215 5504
7 4.48 E-6 P.0259 65008
8 4,48 E-6 @.8304 7500
9 4.29 E-6 0.0348 8500

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 8.8239 18088
2 B.0071 2000
3 P.0108 308048
4 g.8147 4800
5 g.g192 5080
6 G.8237 60009
1 g.0282 7000
8 B.8327 8620
9 @.2379 9828
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TABLE 117
EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN 4-1-14, TENSION-COMPRESSION

F=12Hz, K2=10,

RUN NO.

@.7252
0.7274
0.7302
B.7347
B.7392
GeT442
P.7482
0.7526
P.7571
Be7622

RUN NO.

B.7666
B.76%94
B7717
B.7756
@.7801
B.7846
B.7890
B.7930
B.7986
B.8825

RUN NO.

P.8075
P.80298
B.8126
P.8176
@.8215
@.8254
?.8299
B.8350
B.8394
B.8450

DELTA A

1

g.20839
g.0022
g.0028
B.8045
2.00645
B.0250
@.8039
Q.00845
B.80345
28058

@.8245
p.0028
p.go22
@.8839
B.00B45
B+.8045
0.8045
B.0339
@.08856
B.0339

B.3050
B.0B22
B.0028
B.0950
B.0239
Z.0839
28845
0.0050
@.8045
@.00856

= = =2,
R 0.1, Uc o O,

CYCLES

11609
12220
13060
142060
152080
1600602
17009
18200
190020
20000

21000
220600
230020
24000
25000
26000
27030
28000
29000
30006

31800
32000
33200
340200
35000
36500
37002
38000
39000
40000
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S=1.5

DELTA CYCLES

1880
1820
1280
1080
1829
1080
10060
19060
1209
180¢

1220
120¢
1069
1928
12292
1820
1208
1000
1682
1600

10600
1080
1060
1868
1880
1208
1882
1000
1060
1820

DA/DN
3.92 E-6
2.24 E-6
2.80 E-6
4048 E-6
4048 E‘6
5.4 E-6
3.92 E-6
4.48 E-6
4.48 E-6
50@4 E‘6
4.48 E-6
2.80 E-6
2.24 E-6
3.92 E-6
4048 E‘6
4.48 E-6
4048 E-6
3.92 E~-6
S5.68 E=6
3.92 E-6
50@4 E-6
2.24 E-6
2.80 E-6
S.084 E-6
3092 E-6
3092 E~-6
4.48 E-6
5.04 E-6
4048 E-6
5.68 E-6




RUN NO. 4

0.8478
D.8536
B.8546
@.8574
4.8613
2.8669
6.8702
B-+8753
@.8786
2.8826

TABLE 117 (continued)

2.2028
2.0028
2.0039
g.0028
@.0339
B.6056
2.8234
B.0050
G.20834
B.0039%

41000
42000
43020
44000
45200
460080
47289
48082
490200
SB200

1022
1809
1080
16022
1022
1280
1020
1200
1080
1004

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VORI U D WIN -

[

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

VOV RNINON D WO —

—

DA/ DN
4.6 E-6
2.52 E-6
2.94 E-6
4.06 E-6
4.20 E-6
476 E=-6
4.6 E-6
4.62 E-6
4.48 E-6
4-62 E'6

TOT CRACK

G.0041
B.0866
2.0095
0.0136
B.2178
8.0225
B.0266
B.0312
B.0357
0.0483

TOT CRACK
2.08020
B.06053
2.0080
G.0116
B.0157
2.0232
B.0246
B.0289
8.8335
2.0380

TOT CYCLES
1009
2000
3020
4000
5000
6020
7000
8030
9020

10662

270

TOT CYCLES

500
1580
2500
3500
4500
S5606
6500
7560
8500
9500

2.80
2.80
3.92
2.80
3.92
5.62
3.36
5.04
3.36
3.92

mmmmr:?mmmmm
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TABLE 118

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T7851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 6-1~3, TENSION-COMPRESSION
F=12Hz, K2=10, R=0.3, Ub= -1, S=1.5

A DELTA A CYCLES DELTA CYCLES DA/DN
RUN N@. 1

1.4165 B.8836 22020 1800 3+.64 E-6
1.4185 Z.0020 23009 1829 1.96 E-6
1.4218 2.8334 240929 1608 3.36 E-6
1.4238 0.822% 25090 1820 1.96 E-6
1.4263 B.0325 260972 1260 2.52 E-6
14294 B.0031 27039 1620 3.88 E~6
1.4333 B.2839 28050 1222 3.92 E-6
14379 B.08036 29000 18060 3.64 E-6
1.4398 B.0228 320080 1600 2.89 E-6
1.4434 6.8836 31833 1602 3.64 E~6
1.4465 B.0831 320920 18032 3.08 E-6

RUN N@. 2

1e4493 Be00B25 33223 1060 2.52 E-6
1.4587 C.02317 348602 1680 1.68 E-6
1.4535 0.2228 352808 1099 2.83 E-6
1.4566 B.C331 36600 1029 3.08 E-6
1.4599 2.8334 370060 10069 336 E-6
14633 B.2034 38280 1028 3.36 E-6
1.4666 G.0834 39260 1660 3.36 E-6
1.4729 B.8234 4@o09 1809 3.36 E-6
lea 742 @.2042 41060 1600 4.200 E-6
14779 B.00828 42000 1807 2.880 E-6
1.4804 P.BE34 43220 12069 3.36 E-6
RUN N@. 3
1.4832 2.0028 449072 1020 2.80 E-6
14857 B.00825 459080 1209 2.52 E-6
1.4879 B.0822 46200 1900 2.24 E-6
1.4904 2.8025 474006 1809 2.52 E-6
1.4927 B.0322 480600 1020 2.24 E-6
1.49642 C.2034 493249 1682 3.36 E-6
1.4994 B.0034 58220 1600 3.36 E-6
1.5030 B.8336 510853 1000 3+.64 E-6
1.5270 B.59239 52000 1698 3.92 E~6
1.5298 B.0728 53209 10932 2.80 E-6
l1.5128 2.0231 54032 1683 3.88 E-6
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TABLE 118 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

"INCR # DA/DN TOT CRACK TOT CYCLES
1 2.99 E-6 @.0015 508
2 2.05 E-6 8.0040 1500
3 2.88 E-6 6.3064 2500
4 252 E-6 6.2091 3500
5 2.71 E-6 B.5117 4590
6 3.27 E-6 B.5147 5500
7 3.55 E-6 o181 6530
8 3.55 E-6 B.0217 7500
9 3.64 E-6 B.6252 8580

10 3.08 E-6 G.0286 9590 -
11 3.17 E-6 62317 16569

AVERAGE -VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES
1 0.0039 1026
2 2.8850 2060
3 B.0378 38093
4 B.21064 40308
5 0.0131 56206
6 @.8163 60482
7 .2199 1800
8 B.0234 8200
9 B.0271 S0822

10 B.2301 1022¢
11 P.8333 11022
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RUN NO.

1.1185
11139
1.1147
1.1169
1.1194
1.1229
1.1253
1.12982
1.1326
1.1362
1.139%
11418
11452

RUN NZ.

1.1480
1.15@62
1.1525
1.1547
1.1575
1.16989
l1.1642
1.1668
11731
1.1732
1.1763
1.17996
1.1830

RUN Ng.

1.1864
1.1878
1.1897
1.1928
1.1959
1.19943
1.2026
1.2054
1.2099
1.2118
1.2155
1.2191
1.2228

TABLE 119

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 6-I~-3, TENSION-COMPRESSION

F=12Hz, K2=10,

DELTA A

1

2.8831
Z.8025
2.0217
G.p022
B.08025
2.8825
2.0034
B.8336
0.0836
B.0036
2.0928
0.0028
0.0034

B.B228
B.0B22
B.8022
B.g222
2.2028
2.20834
B.0034
B.0225
P.2034
B.0331
3.80331
0.0336
B.9031

G.0834
B.0014
B.0020
B.2231
B.0231
2.0831
P.8236
0.0028
G.0036
g.0028
6.0036
G.0036
@.8036

R=0.3, U= -2,

CYCLES

8209

LA
12000
112372
12000
132069
14009
15290
16202
17002
180060
19009
200829

21209
22026
23200
24209
25990
26009
2782732
28022
290060
302080
31800
32028
338060

34000
35000
36000
372900
380080
39030
40000
41029
42028
43009
44000
45000
46000

(273)

S=1.5

DELTA CYCLES

109e
1660
1086
1090
1202
1009
1200
1808
1082
106032
1060
10068
1620

1020
1608
1809
1000
1620
1900
1090
1090
1660
1000
1060
18988
1000

1860
1680
1800
1090
1920
1009
1890
1002
10080
1009
1000
1022
1209

2.89

DA/ DN
30@8 E-6
2.52 E~-6
1.68 E-6
2-24 E"'6
2.52 E-6
2.52 E-6
3.36 E-6
3«64 E-6
3.64 E~-6
3.64 E-6
2.80 E~6

E-6
E-6

3.36

2.8%
2.24
2.24
2.24
2.83
3.36
3,36
2.52
3.36
3.8
3.08
3.64
3.08

3.36
1.4
1.96
3.28
3.08
3.88
3«64
2.80
3.64
2.892
3.64
3+.64
3.64

1
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PABLE 119  (continued)

. AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR # DA/DN TOT CRACK TOT CYCLES
1 3.08 E-6 B.8615 5089
2 2.05 E-6 B.8041 1580
3 1.96 E-6 0.0061 2500
4 2.52 E-6 2.0284 3520 -
5 . 2.80 E-6 6.01132 4500
6 2.99 E-6 g.0139 5500
7 3.45 E-6 6.0171 ' 6502
8 2.99 E-6 G.0203 7590
9 3.55 E-6 2.2236 8500

19 3.17 E-6 0.0270 9500
11 3.17 E-6 G.0301 18599
12 3.36 E-6 2.8334 115082
13 3.36 E-6 0.0368 12530

AVERAGE VALUES AT END OF READING INCREMENT

INCR # TOT CRACK TOT CYCLES

i B.0031 1069
2 B.0051 2000
3 B.6671 38082
4 P.0096 408008
5 B.0124 5090
6 G.0154 60920
7 g.0189 7260
8 G.0218 - 8000
9 B.8254 90063
10 B.2286 10060
il B.8317 110068
te 0.0351 120080
13 0.0385 13009
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A

RUN NO.

B.5790
P.5813
. 5830
@+ 5866
Pe 5891
Ze5916
@+ 59502
@. 5981
Be 6014

RUN NO.

e 6020
2. 6048
2.6070
B. 6293
246118
£+6138
P.6160
g.6182
2.6208

RUN NO.

Be 6219
ge6241
B. 6266
P.6283
0. 6300
P+ 6336
s 6356
2+6378
Gy 6401

TABLE 120

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 2-1~12, TENSION-COMPRESSION
F=12Hz, X2<=10,

DELTA A

1

B.0006
g.0022
B.0317
Bs0036
g.2825
ge0B25
Be3234
g. 0031
B.0034

2.80086
g. 0028
g.pp22
g.0p22
B.0825
B.0020
g.0g22
Bego22
ge.oo25

g.0811
ge.gg22
Pe0025
0.20217
G.0017
2.2036
g.00220
B.go22
g.po22

R'OCS’ Uc- -100’

CYCLES

3600
50068
7088
90060
118089
130029
15620
17686
19600

20000
220080
24000
260600
28000
30000
32000
34000
36020

37000
39000
41000
43000
45080
47000
49000
51900
53000

275

S=1.5

DELTA CYCLES

100¢
20080
2000
2009
20012
2000
20089
2008
2600

1006
2000
2008
2008
2000
2009
20092
20080
2000

1000
2000
2000
20008
2000
2000
2000
2000
20080

DA/ DN

5«60
fel2
8e40
1482
126
le26
1.68
1454
168

5.608
1o 40
112
1e12
1.26
980
1«12
1.12
1«26

1e12
1.12
1.26
8. 42
B4
1.82
9,.80
1.12
1e12

E-7
E-6
E-7
E-6
E-6
E-6
E-6
E-6
E-6

E~-7
E-6
E-6
E~6
E~6
E~7
E-6
E-6

E-6

E~-6
E-6
E-6
E-7
E-7
E~6
E-7
E~6
E-¢



RUN NO.

Je. 6429
@es6432
Pe 6460
@e 6482
ge6502
B €524
@+ €549
@e6569
Pe 6591

4

TABLE

B.0008
g.0@22
p.0828
G.00822
g.0020
ge.gg2e
@.0825
P.0020
g.ppe2

120 (continued)

540880
56030
58900
68000
62000
64000
66220
68000
16200

18082
2009
2000
2000
2000
2g0e
2090
2008
2000

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VAN DWW -

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

VR0 WIN -

DA/ DN

770
1419
1e16
1.23
109
1+ 30
126
119
1.29

TOT
G
e
g
@
B¢
15
e
B¢
B

E-7
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

CRACK
ga08
pB32
8255
8e79.
0191
@127
B1s2
@176
gaoe

TOT CRACK
B.0224
0.0020
B.0043
B.0067
2.00908
g.o114
G.0139
g.0164
2.0189

TOT GYCLES
1000
3000
5080
7000

.90048
11080
13080
150800
17000

=276

TOT CYCLES

500
2000
4000
6020

. 8000
l1e0e0@
12000
14000
16000

Be 40
le12
led®
1412
9.80
lel2
1.26
9. 80
112

E-7
E-€
E-6
E-6
E-7
E-6
E-6
E-7
E-6



TABLE

121

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF

2219-T851 ALUMINUM ALLOY PLATE IN ROOM

Fw=12Hz,

RUN NO.

1.6713
1.8732
178755
1.8783
1.0814
1.0836
1.0864
1.¢889
170914
1.6945
10970

RUN NO.

1.8979
1.0993
151215
171949
1+1880
11110
1.1133
11169
171197
171228
11262

RUN NO.

11273
171295
11315
141340
171371
171402
141430
1 1455
171491
1.1519
171547

i

TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-I1~2, TENSION-COMPRESSION
K =:I.O, R-Oos’

2

DELTA A

D.0014
@e8gen
gegpez
2.0028
g ee31
B 0522
0 0028
g 90825
B @e2s
gs0031
B.gp25

B.0008
g.0014
g ogoe
@ B034
Beep31
poog31
gvege2
@ 08036
g o0o8
geoo31
30834

B.0011
g.poe2
gse020
g.¢p2s
@ 0331
G.0031
g.0028
@.opes
@.B8236
B Bpes
@.0028

Uc= -2 ’ S‘l . 5

CYCLES

45000
47¢00
49000
51000
53060
55090
57¢00
590060
61000
63003
659080

66809
68000
700008
72600
14800
160060
18000
8000C
826060
8400C
86800

87000
890006
o1e0a0p
93C00
95060
970¢0
2990600
1010860
103020
165600
1070060

=277

DELTA CYCLES

1060
2000
2800
2poe
2002
2009
2806
2000
2008
2060
2000

1660
2000
2009
2000
2009
2000
2009
2000
2000
2800
2000

1860
2800
2000
2000
2000
2000
2000
2000
2000
2000
20¢0

DA/DN
loA_g E-6
980 E-7
1712 E~6
1748 E-6
154 E~6
1712 E-6
1740 E-6
1.26 E=6
126 E~6
154 E-6
1726 E-6
Be4@ E-7
Te38 E~7
1712 E~6
1768 E-6
1754 E~6
1954 E-6
1712 E-¢
1.82 E-¢
1748 E-6
154 E~6
1768 E-6
1.12 E-6
112 E-¢
9%80y E=7
1726 E-6
154 E=6
154 E~¢
1v4g E=6
1726 E-6
182 E-¢
1440 E-6
1748 E-6




TABIE 121 (continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT
INCR # DA/ DN TOT CRACK TOT CYCLES -
1 1. 12"E-6 ' Ge0Q0G6 500
2 933 E-7 g 0021 2000
3 1787 E-6 80041 4000
23 1.45 E-6 B.0066 6000
5 1«54 E-6 B.0096 8000
6 1748 E-6 g.@125 18000
7 1731 E-6 g.0152 12000
8 1.45 E-6 g.0180 14000 N
9 149 E-6 g.0209 16000
10 1749 E-6 g p239 ' 13000
11 1+45 E-6 . @.0268 20000

_AVERAGE VALUES AT END OF READING INCREMEWT

INCR # TOT CRACK TOT CYCLES
1 P.0011 1000
2 2.0030 3060
3 @.0651 . 5809
4 0. 0080 7009
5 @111 9000
6 P.3139 : 11600
7 @eB165 13000
g Ge0194 15000
9 g.B224 17000

10 Be0254 19000
11 9+0283 21000
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RUN NO.

P.9369
B.9402
B.9436
09486
B.952%2
G.9559
G.9604
@.9654
0.9694
P.9738
B+9789
3.9839
B.9890

RUN NO.

B.9934
B.9968
1.28837
183052
1.0891
1.0125
1.8178
1.0228
1. 2259
1.8310
1.8349
1.0410
1o B455

RUN NO.

1.8500
1.0534
1.8567
1.0623
1.0668
l.@732
1.8735
1. 8769
1.02825
1.0870
12914
1.2965
1.10826

TABLE 122

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN 2-L1~7, TENSION-COMPRESSION

F=12Hz, K2=10,

DELTA A

1

B.3353
B.72034
O.0034
@.00582
P.2034
P.2239
B.2345
@.00532
B.2239
G.2245
B.02350
B.0250
B.2052

G.0045
@.3334
P.0239
D« 3045
B.0039
B«0234
B.BB45
P.0059
B.0839
B.0358
B.08339
B.0062
B.B245

B.3345
B.0234
B.0034
P.0256
B.0345
B.2034
B.8334
@.2334
B.2056
03245
B.08845
B.0259
Z.0062

R’o.l, Uc- "'1.0’

CYCLES

230049
25200
27220
29200
363¢82
31038
320273
336292
3406073
35030
36260
37632
383067

39003
41820
43329
452049
460032
47900
48300
493089
50022
51000
52802
53922¢2
549060

550332
57200
59200
61820
62033
63020
64803
6590373
662292
670320
68232
690027

<:279)7GZZZ

S5=2.0

DELTA CYCLES

1208
2000
2220
2009
1209
1280
1882
1829
1800
1060
1023
12809
1820¢

1822
2002
2000
20060
1923
1800
1204
1628
18806
1083
1380
12332
1202

1800
200832
2069
2003
1822
1860
10092
1230
1222
1062
1222
1822
1620

DA/ DN
50@4 E"6
1.68 E~6
1.68 E-6
2.52 E-6
30 36 E"6
3092 E'é
4448 E"6
5.04 E-6
3.92 E-6
4.48 E-6
5.04 E-6
Song E"6
5.04 E-6

4048
1.68
1.96
2. 24
3.92
3.36
4.48
5.%4
3.92
5.94
3.92
6.16
4e 48

4448
1.68
1.68
2.80
4.48
3436
3436
3.36
5.60
4o 48
4448
5.04
6416

mmmwmmtﬁmmmmmm
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RUQ‘NO. 4

lel1116
1.1138
11172
11217
1.1250
1. 1284
1.1318
1. 1351
1.1396
1e 144])
1e 1497
1. 1542
1. 1586

PABLE 122 (continued)
B.0034 72009
g.30822 74003
B.00834 76300
@.0045 78809
G.0234 790092
B.0%34 80270
G.3034 81029
2.0234 82230
@.8245 83200
B.0045 84030
2.0056 85009
Oe20345 86000
g.08045 870802

1207
2009
2020
2000
1698
1099
1003
1203

1288

1200
1883
1029
1200

AVERAGE VALUES AT MIDPOINT OF READING INGCREMENT

INCR #

WVRIOND D WN =

18
11
12
13

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

—
VDOVARANOUD WM =

11
12
13

DA/ DN

4. 34
1.54
1.75
2.45
3.78
3.58
3.92
4.28
d4e 48

4.76
5.18
S.84

TOT
@
@.
.G.
g.
g
B
Q.
@
@g.
B
@.
B

E<6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6
E-6

CRACK
2243
8074
@199
p158
a196
2231
227@
@312
P357
2423
2451
#5083

TOT CRACK
B.0022
B.0259
D.08392
P.0134
B.2177
B.%214
B.3251
2.0291
G.0335
?.2389
B.0427
0.8477
FeB528

TOT CYCLES
1600
3000
5000
7890
8007
2008

10060
11220
12000
13220
14260
15000

0.08553 ( 2g50) 16002

TOT CYCLES

500
2000
42068
6200
1500
8520
95280
16560
11590
125¢0
13509
14590
15500

3+36
1.12
1.68
2.24
3.36
3.36
3.36
3.36
448
4.48
5¢6%
4448
4448

mmmmmmz;:mmmmmm
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2219-7851 ALUMINUM ALLOY PLATE IN ROOM

SPECIMEN 2-L-7, TENSION~COMPRESSION
F=12Hz,

A

RUN NO. |

1.229%
1.2113
1.21393
1.2163
1.2186
1.2214
1. 2242
1.2275
1023L4
1.2354
1.2398
1.2449
1.2494
1.2572
1.2611
1.2662
1.2712

RUN NO. 2

1.2768
1.2792
1'.2818

. 1.2841
1.2863
1.2897
1.2930
1.2964
1.3003
1.3254
1.3298
1.3143
1.3199
1.3233
1.3289
1.3334

"1.33983

TABLE 123 | |
' EFFECTS OF UNDERLOADS ON CRACK GROWTH OF /

TEMPERATURE DESICCATED AIR

K2=10,

DELTA A

g.03345
B.3722
Be.2317
0.2234
7.0222
G.0028
2.0228
3.0234
@.2339
G.2939
3.237345
B.0353
3.3345
B.3378
@.0239
" P.3G50
G.0053

.08256
@.2922
8.3928
g.0922
6.08322
g.0034
¢.0234
%.0334
%.00839
. 8.2058
8.2345
3.8845
¢.2056
2.20834
2.2356
3.20845
8.0056

R’OJW

Ué- ~2f0,

CYCLES

6202
8207
122773
12257
13239
14823
15239
16230
17633
18232
19032
20320
21353
22070
23008
24330
25070

262209
28229
30093
32283
33022
349309
35220
36229
37022
38920
39220
400623
41039
42227
432089
44333
45200

=28/

Sw2

DELTA CYCLES

1222
2002
2093
20838
12¢9
1839
1820
1227
1899
1298
1929
1220
1220
1223
1229
1222
1283

1222
2073
2030
2087
1229
10980
1203 .
1229
18022
12272
1203
1229
1202
1222
1222
1262
1230

DA/ DY
4.48 E-6
1e12 E~-6
8.42 E-7
1.68 E~6
2024 5-6
2.8% E-6
2.8% E-6
3.36 E-6
‘3-92 E'ﬁ
3.92 E-6
4448 E-6

- 5.84 E-6
4eo® E=E-6
784 E~6
. 3.92 E-6
50@4 :‘6
5024 5’6
5.62 E~-6
1.12 E-6
led4? E-6
1.12 E-6
2.24 E-6
3.36 E-¢6
3+36 5-6
336 E~6
3.92 E-6
50@4 E’6
L4eh8 E-6
4048 E~6
506@ E‘é
"3.36 E-6
5.63 E-6
4.48 E~6
5-62 E‘6




RUN NO.

13423
1.3451
1« 3485
1. 3524
1. 3546
1.3586
1.3619
1. 3670
13714
1.3754
1. 3798
1.3843
1. 3888
1. 3938
1.3989
l«4239
1.4084

RUN HNO.

l1.4123
le 4146
ie4q168
le42p2
lea224
le4246
1. 4291
1. 4319
1.4358
14403
le 4442
le 4493
1.4582
14633
1. 4683
1.4739

3

PABLE 123 (continued)

g.20834
. 0028
2.8234
8.3239
3.9922
8.0039
¢.22334
0.2050
2.2045
@.2639
@.0245
@.0045
2.23045
0.2250
2.095¢
8. 0050
2. 2045

@.2839
2.08622

B.020822

8.3834
¢.2022
2.8022
2.9045
6.0028
0.9839
@.0245
0.20839
.0250
.0945
0.0045
2.205%
2.8050
2.02956

46007
48200
523329
52220
53029
54222
55223
56209
57620
5823%
59220
6022329
61223
62023
63030
64222
6592080

663239
68229
70300
72039
733213
74229
75923
76323
172272
78229
79220
80229
81200
82220
83229
842920
852272

2E2

1023
2203
2093
2003
1228
1832
1233
1293
1622
1222
1923
1292
1822
1222
12923
1222
1233

1823
29272
22720
29723
1222
1222
1203
1602
1222
1829
1220
1923
1823
1220
1802
10622
1820

3.36
l.qg
1.68
1.96
2.24
3.92
3.36
5.24
4. 48
3.92
4.48
4,48
4. 48
5.4
5.4
5.74
4. 48

3. 92
112
1.12
1.68
2.24
2.24
4448
2.893
3.92
448
3.92
5. Za
4.48
Yo 48
5.4
5.04
5. 62
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TABLE 123

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

AVERAGE VALUES AT END OF READING INCREMENT

INCR #

—
QOVARINUIDWN —

L )
NoubhwD-—

DA/ DN
4. 34
1.19
1.26
1.61
2.24
3.08
3. 50
3.64
4. 06
4. 34
4434
4.76
476
5.18
4490
4.92
5.18

oW my
[ I I |

]
TR

mmmmmmrpwmmmm

TOT CRACK
2.2%43
8.0567
8.0092
@.0125
2.08147
0.0178
8.0213
8.2249
0.2290
@.2333
0.0377
.0424
g.0472
@.0524
2.0573
8.8622
8.0673

TOT CRACK

TOT CYCLES

=283

B.2222
B.2655
B.028%
2.2129
0.2136
2.0162
P.2195
B.0231
0.8273
B.0312
B3.08355
2.24273
B.3448
P.2498

B.0548
B.0597.

B.064%

1280
3000
50082
1000
8080
9030
16802
11800
126082
13622
140890
15890
16225
17662
18822
198022
20228

TOT CYCLES

528
20892
4390
6322
7580
8582
95073
18532
1152¢
12580
13582
14522
155932
165209
17560
18508
195202




F=)

RUN NO.

B.5505
@.5572
B.5673
@.5723
B.5796
B.5852
P.5908
B.5964
P.6042
B. 6104
Be6177
B.6244
@.6311
B« 6373
B.6434
P. 6502
B«.6563

RUN NO.

P.6591
Bs06664
B+ 6759
g.6821
P.6882
Be 6944
B.T7817
B.7299
B.7146
p.7224
B.7286
0.7358
Be7437
B.7498
B.7560
B.7627
Be.7694

TABLE 124

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-7851 ALUMINUM ALLOY PLATE IN ROOM

TEMPERATURE DESICCATED AIR

SPECIMEN NO. 3-L-3, TENSION-COMPRESSION

2Hz ’ K2=10 ’ R=0. 3 [}

DELTA A

1

B.0028
B.0067
B.3131
B.0GR52
B.8373
B«B356
B.0056
@.00656
B.0078
G.3262
B.2273
B.2067
B.0367
B.0362
B.0062
B.0267
B.0062

B.0028
B.00873
B.3895
Z.00862
G.0062
B.0062
B.2873
2.0073
B.3056
Z.00878
Z.0062
B.80873
BeB378
B.2262
B.0062
B.0067
B.0067

Uc- ~1.0,

CYCLES

192602
23229
27020
29090
312292
33300
350249
37800
39292
41209
43008
45839
4703930
49090
51669
53887
55860

56003
62200
64229
668007
680007
70200
72000
74600
76697
78000
80000
82003
84007
86220
88000
9¢0%7
92007

D&

S=2.0

DELTA CYCLES

10062
4938
4283
2000
2000
2008
2002
2037
2000
2009
28920
2200
20809
2020
2803
2000
20072

1600
40069
4029
2229
2009
2009
2090
2000
2000
2089
2023
2000
20279
2007
2228
20092
2000

DA/ DN

2.89
1.68
2452
2.52
3. 64
2.82
2.802
2.87
3.92
3.08
3.64
3. 36
3.36
3.08
3.28
3. 36
3.08

2.80
1.82
2.38
3.28
3. 08
3. 28
3. 64
3. 64
2.80
3.92
3.78
3.64
3.92
3.28
3.28
3.36
3.36
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RUN NO.

B.7756
8.7818
B.793%2
B.7997
B.8058
Z.8131
B.8198
B.8266
B.8338
B.8394
P.8456
B.8529
P.8602
P.8669
P.8730
B.8792
@.8854

3

TABLE 124

0.00828
B.8262
B.a112
B.2367
g.7262
B.0873
B.2867
B.2867
B.2B73
Q.2356
g.2262
B.0873
B.8373
G.3067
Be.g062
D.20262
B.0362

(continued)

93500

975060
161529
183530
185520
1675292
169527
111500
1135929
115520
117520
119562
121570
123542
125530
127509
129520

1899
4309
43730
2007
2309
2900
20072
2300
2000
2090
2020
2000
2039
2039
o3e0
2009
2063

2.80
1.54

2.89

3.36
3.08
3.64
3.36
3.36
3.64
2.80
3.08
3.64
3.64
3+36
3.28
3.08
3. gg

7]
1
o

E-6
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TABLE 124

(continued)

AVERAGE VALUES AT MIDPOINT OF READING INCREMENT

INCR #

VRIOU D WN -

10
1i
12
13
14
15
16
17

AVEBAGE VALUES AT END OF READING INCREMENT

INCR #

RUVAVCUTH WM -

St Bt Pt bt bas St Pt ma
NN D W -

DA/ DN
2,80 E-6

-1.68 E-6

257 E-6
2.99 E-6
3- 27 E’6
3.17 E~6
30 27 E"é
3.27 E=-6
3.45 E-€
3.27 E-6
30 27 E‘é
3- 55 E"é
3- 64 E-6
3.17 E-6
30 (/)8 -6

'30 27 E"“6

3.17 E-6

TOT CRACX
@.0028
@.0095
?.0198
8.0258
G.0323
B.0386
B.0452
B.0517
B.0586
B.0651
B.06717
@.0788
B.0861
B.0924
@.2986
2. 1051
Ze1114

TOT CRACK
B.0014
8.06262
B.0147
B.0228
@.029%
@.0355
B.0419
B.0484
i 3552
B.2619
B.2684
B.0752
0.0824
3.0892
B.0955
B.1218
B.1983

TOT CYCLES
16009
5022
92060

11236
- 13228
15229
17602
19223
210820
23000
25000
27000
29062
31000
33000
350232
37000

=28

TOT CYCLES
500
3200
7200
16200
12090
14029
16230
18090
22080
22000
24290
26200
28000
32000
32000
34000
36303




TABLE 125

EFFECTS OF UNDERLOADS ON CRACK GROWTH OF
2219-T851 ALUMINUM ALLOY PLATE IN ROOM
TEMPERATURE DESICCATED AIR
SPECIMEN NO. 5-1-17, TENSION-COMPRESSION
F=12Hz, K2=10, R=0.3, Uc= -2 8=2.0

A DELTA A CYCLES DELTA CYCLES DA/DN
RUN NZ. 1
B.9990 2.0017 20206 18032 1+.68 E-6
1.0B21 B.2231 4000 2020 1.54 E-6
1.6030 @.0258 62202 20080 420 E-7
1.0852 B.00622 8009 2000 1.12 E-6
18074 B.0g22 128202 2009 .12 E~-6
1.8105 B.0631 120069 2009 154 E-6
18153 B.8248 14820 2009 2.38 E-6
1.2209 B.2056 16600 2028 2.82 E-6
1.0268 B.8359 16000 2008 2.94 E-6
1.8324 B.0B56 20229 2000 2.8 E-6
18394 0.C070 22200 2028 3.50 E-6
1.0461 G.0867 24999 2009 3+36 E=-6
1.8522 B.6262 26000 2200 3.88 E-6
1.8581 B+00859 28220 2e28 2,94 E-6
1.0648 2.0067 306200 2028 3+36 E-6
1.8716 B.2267 32060 2000 3.36 E-0
18774 B.0659 34000 2000 2+.94 E-6
1.2842 B.8067 R6QZ0 2009 3.36 E-6
RUN N@. 2
1.0861 G.2220 370800 1820 1.96